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Preface 
The Agency for Healthcare Research and Quality (AHRQ) conducts the Effective Health 

Care Program as part of its mission to organize knowledge and make it available to inform 
decisions about health care. As part of the Medicare Prescription Drug, Improvement, and 
Modernization Act of 2003, Congress directed AHRQ to conduct and support research on the 
comparative outcomes, clinical effectiveness, and appropriateness of pharmaceuticals, devices, 
and health care services to meet the needs of Medicare, Medicaid, and the Children’s Health 
Insurance Program (CHIP). 

AHRQ has an established network of Evidence-based Practice Centers (EPCs) that produce 
Evidence Reports/Technology Assessments to assist public- and private-sector organizations in 
their efforts to improve the quality of health care. The EPCs now lend their expertise to the 
Effective Health Care Program by conducting Comparative Effectiveness Reviews (CERs) of 
medications, devices, and other relevant interventions, including strategies for how these items 
and services can best be organized, managed, and delivered. 

Systematic reviews are the building blocks underlying evidence-based practice; they focus 
attention on the strength and limits of evidence from research studies about the effectiveness and 
safety of a clinical intervention. In the context of developing recommendations for practice, 
systematic reviews are useful because they define the strengths and limits of the evidence, 
clarifying whether assertions about the value of the intervention are based on strong evidence 
from clinical studies. For more information about systematic reviews, see 
http://effectivehealthcare.ahrq.gov/reference/purpose.cfm.  

AHRQ expects that CERs will be helpful to health plans, providers, purchasers, government 
programs, and the health care system as a whole. In addition, AHRQ is committed to presenting 
information in different formats so that consumers who make decisions about their own and their 
family’s health can benefit from the evidence. 

Transparency and stakeholder input are essential to the Effective Health Care Program. 
Please visit the Web site (www.effectivehealthcare.ahrq.gov) to see draft research questions and 
reports or to join an email list to learn about new program products and opportunities for input. 
Comparative Effectiveness Reviews will be updated regularly. 

We welcome comments on this CER. They may be sent by mail to the Task Order Officer 
named below at: Agency for Healthcare Research and Quality, 540 Gaither Road, Rockville, MD 
20850, or by email to epc@ahrq.hhs.gov. 

 
Carolyn M. Clancy, M.D. 
Director 
Agency for Healthcare Research and Quality 
 

Jean Slutsky, P.A., M.S.P.H. 
Director, Centre for Outcomes and Evidence 
Agency for Healthcare Research and Quality 
 

Stephanie Chang, M.D., M.P.H. 
Director, EPC Program  
Agency for Healthcare Research and Quality 
 

Carmen Kelly, Pharm.D., R.Ph. 
EPC Program Task Order Officer 
Agency for Healthcare Research and Quality 
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Drug Therapy for Rheumatoid Arthritis in Adults:  
An Update 

Structured Abstract   
Objectives: Compare the benefits and harms of corticosteroids, oral and biologic disease-
modifying antirheumatic drugs (DMARDs) for adults with rheumatoid arthritis. 
 
Data Sources: English-language articles from 1980 to February 2011 identified through 
PubMed, Embase, Cochrane Library, and International Pharmaceutical Abstracts; unpublished 
literature including dossiers from pharmaceutical companies. 
 
Methods: Two people independently selected relevant head-to-head trials of any sample size, 
prospective cohort studies with at least 100 participants, and relevant good- or fair-quality meta-
analyses that compared benefits or harms of 14 drug therapies. Retrospective cohort studies were 
also included for harms. For biologic DMARDs, placebo-controlled, double-blind RCTs were 
also included. We required trials and cohort studies to have a study duration of at least 12 weeks. 
Literature was synthesized qualitatively within and between the two main drug classes (oral and 
biologic DMARDs). Network meta-analysis also was performed to examine the relative efficacy 
of biologic DMARDs and comparing withdrawal rates from placebo controlled trials. 
 
Results: Head-to-head trials showed no clinically important differences in efficacy among oral 
DMARD comparisons (methotrexate, sulfasalazine, leflunomide). The only head-to-head trial 
comparing biologic DMARDs (abatacept vs. infliximab) found no clinically important 
differences. Combination therapy of biologic DMARDs plus methotrexate improved clinical 
response rates and functional capacity more than monotherapy with methotrexate. Network 
meta-analyses found higher odds of reaching ACR 50 response for etanercept compared with 
most other biologic DMARDs (abatacept, adalimumab, anakinra, infliximab, rituximab, 
tocilizumab) for methotrexate-resistant patients with active rheumatoid arthritis. Similar overall 
tolerability profiles were found among oral and biologic DMARDs, but short-term adverse 
events were more common with biologic DMARDs. Adjusted indirect comparisons of biologic 
DMARDs found that certolizumab had the most favorable overall withdrawal profile, followed 
by etanercept and rituximab. Certolizumab had lower relative withdrawal rates due to lack of 
efficacy than adalimumab, anakinra, and infliximab. Certolizumab and infliximab had more, 
while etanercept had fewer withdrawals due to adverse events than most other drugs. Evidence 
was insufficient to assess comparative risk of serious adverse events among biologic DMARDs. 
Combinations of biologic DMARDs have higher rates of serious adverse events than biologic 
DMARD monotherapy. Limited data existed for subgroups. 
 
Conclusions: Limited head-to-head comparative evidence does not support one therapy over 
another for adults with rheumatoid arthritis. Network meta-analyses from placebo-controlled 
trials of biologics suggest some differences, including higher odds of reaching ACR 50 response, 
but strength of evidence was low. 
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  Executive Summary 

Background 
Rheumatoid arthritis (RA), which affects 1.3 million adult Americans, is an autoimmune 

disease that involves inflammation of the synovium (a thin layer of tissue lining a joint space) 
with progressive erosion of bone leading in most cases to misalignment of the joint, loss of 
function, and disability. The disease tends to affect the small joints of the hands and feet in a 
symmetric pattern, but other joint patterns are often seen. The diagnosis is based primarily on the 
clinical history and physical examination with support from selected laboratory tests. Treatment 
of patients with RA aims to control pain and inflammation and, ultimately, the goal is remission 
or at least low disease activity for all patients. Available therapies for RA include corticosteroids, 
oral disease-modifying antirheumatic drugs or DMARDs (hydroxychloroquine, leflunomide, 
methotrexate [MTX], and sulfasalazine), and biologic DMARDs (five anti-tumor necrosis factor 
drugs [anti-TNF]: adalimumab, certolizumab, etanercept, golimumab, infliximab; and others 
including abatacept, anakinra, rituximab, and tocilizumab).  

Treatment strategies for RA continue to evolve. Early use of DMARDs is considered crucial 
to avoid persistent and erosive arthritis. Clinicians frequently start treatment regimens with oral 
DMARD monotherapies and adjust dosages as appropriate to achieve a low disease activity or 
remission. Clinical experience supports the use of MTX as the oral DMARD of choice unless 
there are contraindications (e.g., liver impairment, alcohol abuse, pregnancy, lung disease). 
Experts have not arrived at consensus about the comparative effectiveness of corticosteroids, oral 
DMARDs, and biologic DMARDs. More importantly, it is unclear how the effectiveness and 
safety of different types of combination therapy compare, for example, oral DMARDs with 
corticosteroids, oral DMARDs with biologic DMARDs, or a triple combination of 
corticosteroids, oral DMARDs, and biologic DMARDs. In addition, there is debate about how 
early in the disease process combination therapy should be initiated. Many questions remain 
about the risks of these agents across a spectrum of adverse events, from relatively minor side 
effects such as injection site reactions to severe and possibly life-threatening problems such as 
severe infections or infusion reactions. Finally, very little is known about the benefits or risks of 
these drugs in different patient subgroups, including ethnic minorities, the elderly, pregnant 
women, and patients with other comorbidities.  

Objectives 
This report summarizes the evidence on the comparative efficacy, effectiveness, and harms 

of corticosteroids, oral DMARDs, and biologic DMARDs in the treatment of patients with RA. 
This report updates a previous version published in 2007. The Key Questions (KQs) are as 
follows: 

KQ1: For patients with RA, do drug therapies differ in their ability to reduce disease activity, 
to slow or limit the progression of radiographic joint damage, or to maintain remission? 

KQ2: For patients with RA, do drug therapies differ in their ability to improve patient-
reported symptoms, functional capacity, or quality of life?  

KQ3: For patients with RA, do drug therapies differ in harms, tolerability, patient adherence, 
or adverse effects?  
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KQ4: What are the comparative benefits and harms of drug therapies for RA in subgroups of 
patients based on stage of disease, prior therapy, demographics, concomitant therapies, or 
comorbidities?  

Analytic Framework 
Figure A depicts the analytic framework for rheumatoid arthritis. 

 

F igure A. Analytic  framework for treatment for rheumatoid arthritis  

 

Methods 
A Technical Expert Panel was employed for the finalization of the KQs and review of the 

planned analysis strategy. Our KQs and protocol were posted on the Agency for Healthcare 
Research and Quality Web site for public review and comment.  Individuals who were experts in 
rheumatology and various stakeholder and user communities performed an external peer review 
of the report. The report was also posted for public review. We compiled all comments and 
addressed each one individually, revising the text as appropriate. 

We searched MEDLINE®, Embase, the Cochrane Library, and the International 
Pharmaceutical Abstracts to identify relevant articles. We limited the electronic searches to 
“human” and “English language.” For this update, the searches went up to January 2011. Hand 
searches were conducted on the Center for Drug Evaluation and Research (CDER) database of 
the U.S. Food and Drug Administration and unpublished literature including dossiers from 
pharmaceutical companies. 

Study eligibility (inclusion and exclusion) criteria were designed in respect to study design or 
duration, patient population, interventions, outcomes, and comparisons for each KQ. For efficacy 
and effectiveness, we focused on head-to-head trials and prospective cohort studies comparing 
one drug with another. For biologic DMARDs, we also included placebo-controlled, double-
blind randomized controlled trials (RCTs). For harms and tolerability, as well as for efficacy and 
effectiveness in subgroups, we included head-to-head trials, high-quality systematic reviews, and 
observational studies. We included studies with sample sizes of at least 100 and duration of at 

Intermediate outcomes

• Symptoms
• Joint Damage

Final health outcomes

• Quality of life
• Morbidity

Adverse effects of 
treatment

Corticosteroids, 
Biologic DMARDs, 

Oral DMARDs

Adults with 
Rheumatoid 

Arthritis

(KQ 1, 4)

(KQ 2, 3)

(KQ 3)
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least 3 months. We only included studies that used doses within the recommended dosing range 
or that used doses that could be considered equivalent to recommended doses.  

Two individuals independently reviewed abstracts identified by searches. If both reviewers 
agreed that a study did not meet eligibility criteria, we excluded it. We obtained the full text of 
all remaining articles. Two individuals again independently reviewed the full text of all 
remaining articles to determine whether they should be included. We designed and used a 
structured data abstraction form to ensure consistency of appraisal for each included study. 
Trained reviewers abstracted data from each study. A senior evaluated the completeness of each 
data abstraction.  

We rated the quality of individual studies using the predefined criteria based on those 
developed by the U.S. Preventive Services Task Force (ratings: good, fair, poor)1 and the 
National Health Service Centre for Reviews and Dissemination.2 Two independent reviewers 
assigned quality ratings. They resolved any disagreements by discussion and consensus or by 
consulting with a third reviewer. We gave a good-quality rating to studies that met all criteria. 
We gave a poor-quality rating to studies that had a fatal flaw (defined as a methodological 
shortcoming that leads to a very high risk of bias) in one or more categories and excluded them 
from our analyses. We graded the strength of evidence as high, moderate, low, or insufficient 
based on methods guidance for the Evidence-based Practice  Program.3,4 We graded strength of 
evidence for the outcomes determined to be most important: measures of disease activity (e.g., 
American College of Rheumatology [ACR] 20/50/70, Disease Activity Score [DAS]), 
radiographic changes, functional capacity, quality of life, withdrawals due to adverse events, and 
specific adverse events if data were available (e.g., injection-site reactions, infections, 
malignancy). We generally synthesized the literature qualitatively, but we did conduct meta-
analyses comparing the relative efficacy of biologic DMARDs and comparing withdrawal rates 
from placebo-controlled trials. To compare the relative efficacy of biologic DMARDs, we 
conducted a mixed treatment comparison (MTC) meta-analysis using WinBUGS Version 1.4.3, a 
Bayesian software package that uses Markov chain Monte Carlo (MCMC) techniques. The 
primary efficacy outcome of our MTC meta-analysis was the ACR 50. 

Results 
We identified 3,868 citations from our searches. We included 258 published articles 

reporting on 211 studies: 31 head-to-head RCTs, 1 head-to-head nonrandomized controlled trial, 
44 placebo-controlled trials, 28 meta-analyses or systematic reviews, and 107 observational 
studies. We identified 30 studies for quantitative synthesis for KQ1 and 42 studies for 
quantitative syntheses for KQ3. Most studies were of fair quality. 

Our major findings are presented in this section by type of drug comparison for benefits and 
harms (Table A). Subpopulation analyses are described after Table A because the evidence is 
very limited. 
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Table A. Summary of findings with strength of evidence  

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms  
Strength of Evidence 

Oral DMARD vs. Oral DMARD 

Leflunomide vs. 
MTX 

No differences in ACR 20 or radiographic 
responses.  
Low 
 
No clinically significant difference for functional 
capacity. 
Low 
 
Greater improvement in health-related quality 
of life (SF-36 physical component) for 
leflunomide. 
Low 

No consistent differences in tolerability and 
discontinuation rates. 
Low 
 
Mixed results for specific adverse events. 
Insufficient 

Leflunomide vs. 
sulfasalazine  

Mixed ACR response rates. 
Insufficient 
 
No differences in radiographic changes. 
Low  
 
Greater improvement in functional capacity for 
leflunomide  
Low 

No differences in tolerability and discontinuation 
rates. 
Low 
 
Mixed results for specific adverse events. 
Insufficient 

Sulfasalazine vs. 
MTX 

No differences in ACR 20 response, disease 
activity scores and radiographic changes.† 
Moderate 
 
No differences for functional capacity.† 
Moderate 

No differences in tolerability; more patients stayed 
on MTX long term. 
Low 
 
Mixed results for specific adverse events. 
Insufficient 

Oral DMARD Combinations vs. Oral DMARD  

Sulfasalazine plus 
MTX vs. 
sulfasalazine or 
MTX monotherapy 

In patients with early RA, no differences in 
ACR 20 response rates or radiographic 
changes.  
Moderate 
 
No differences in functional capacity. 
Moderate 

Withdrawal rates attributable to adverse events 
higher with combination. 
Low 
 
Insufficient evidence for specific adverse events. 
Insufficient 
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Table A. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms  
Strength of Evidence 

Oral DMARD plus 
prednisone vs. oral 
DMARD 

Mixed results for disease activity. 
Insufficient 
 
Less radiographic progression in patients on 
DMARD plus prednisone. 
Low 
 
In patients with early RA, significantly lower 
radiographic progression and fewer eroded. 
joints  
Low 
 
Greater improvement in functional capacity for 
one oral DMARD plus prednisolone than for 
oral DMARD monotherapy.  
Moderate 
 
No difference in quality of life. 
Low 

No differences in discontinuation rates; addition of 
corticosteroid may increase time to discontinuation 
of treatment.  
Moderate  
 
No differences in specific adverse events, except 
addition of corticosteroid may increase wound-
healing complications. 
Low 

Biologic DMARDs vs. Biologic DMARDs  

Abatacept vs. 
Infliximab 
 

Greater improvement in disease activity for 
abatacept, but no difference in remission or 
functional capacity. Statistically significant 
difference between groups for quality of life 
(SF-36 PCS) that did not reach the minimal 
clinically important difference. 
Low 

Discontinuation rates and severe adverse events 
higher with infliximab.  
Low  
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Table A. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms  
Strength of Evidence 

Biologic vs. biologic 
(Mixed treatment 
comparisons) 
 
 

No significant differences in disease activity 
(ACR 50) in MTC analyses between abatacept, 
adalimumab, golimumab, infliximab, rituximab, 
and tocilizumab in patients resistant to MTX. 
Low 
 
Less improvement in disease activity (ACR 50) 
for anakinra compared with etanercept and 
compared with adalimumab in MTC analyses in 
patients resistant to MTX. Comparisons with 
abatacept, golimumab, infliximab, rituximab, 
and tocilizumab did not reach statistical 
significance. 
Low 

Adjusted indirect comparisons found a more 
favorable withdrawal profile for certolizumab pegol 
than other biologic DMARDs. Also, etanercept and 
rituximab had a more favorable overall withdrawal 
profile than some other biologic DMARDs. 
Certolizumab pegol had fewer withdrawals due to 
lack of efficacy than adalimumab, anakinra, and 
infliximab. All but adalimumab, golimumab, and 
infliximab had fewer withdrawals than anakinra 
due to lack of efficacy. Both certolizumab pegol 
and infliximab had more withdrawals due to 
adverse events than etanercept and rituximab. 
Low   

 Biologic vs. 
biologic 
(Mixed treatment 
comparisons) 
(continued) 
 

Greater improvement in disease activity (ACR 
50) for etanercept compared with abatacept, 
adalimumab, anakinra, infliximab, rituximab, 
and tocilizumab in MTC analyses. No 
significant differences when compared with 
golimumab.  
Low 

Risk for injection site reactions apparently highest 
with anakinra. 
Low 
 
Mixed results for specific adverse events. 
Insufficient  

Biologic DMARDs vs. Oral DMARDs  

Anti-tumor necrosis 
factor drugs vs. 
MTX 
 

In patients with early RA, no clinically 
significant differences in clinical response 
between adalimumab or etanercept and MTX; 
in patients on biologic DMARDs, better 
radiographic outcomes than in patients on oral 
DMARDs.  
Moderate  
 
No difference in functional capacity between 
adalimumab and MTX for MTX-naïve subjects 
with early RA; mixed results for etanercept vs. 
MTX.  
Low; Insufficient 
 
Faster improvement in quality of life with 
etanercept than MTX. 
Low 

No differences in adverse events in efficacy 
studies. 
Low 
 
Insufficient evidence on differences in the risk for 
rare but severe adverse events. 
Insufficient 
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Table A. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms  
Strength of Evidence 

Biologic DMARD Combinations 

Biologic DMARD 
plus biologic 
DMARD vs. biologic 
DMARD 

No additional benefit in disease activity or 
functional capacity from combination of 
etanercept plus anakinra compared with 
etanercept monotherapy or combination of 
etanercept plus abatacept compared with 
abatacept monotherapy, but greater 
improvement in quality of life with etanercept 
plus abatacept vs. etanercept. 
Low 

Substantially higher rates of serious adverse 
events from combination of two biologic DMARDs 
than from monotherapy. 
Moderate 
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Table A. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms  
Strength of Evidence 

Biologic DMARDs 
plus MTX vs. 
biologic DMARDs 
 

Better improvements in disease activity from 
combination therapy of biologic DMARDs 
(adalimumab, etanercept, infliximab, rituximab) 
plus MTX than from monotherapy with 
biologics. 
Moderate 
 
In MTX-naive patients with early aggressive 
RA, better ACR 50 response, significantly 
greater clinical remission, and less 
radiographic progression in the combination 
therapy group.  
Low 
 
In MTX-naïve subjects or those not recently on 
MTX, greater improvement in functional 
capacity (Moderate) and quality of life (Low) 
with combination therapy. 
 
In subjects with active RA despite treatment 
with MTX, no difference in functional capacity 
or quality of life. 
Low 

No differences in adverse events in efficacy 
studies.  
Low 
 
Insufficient evidence on differences in the risk for 
rare but severe adverse events. 
Insufficient 

Biologic DMARDs 
plus oral DMARD 
other than MTX vs. 
biologic DMARDs 

No difference in clinical response rates, 
functional capacity, and quality of life between 
etanercept plus sulfasalazine and etanercept 
monotherapy. 
Low 

No differences in adverse events in efficacy 
studies. 
Low 
 
Insufficient evidence on differences in the risk for 
rare but severe adverse events 
Insufficient 

Biologic DMARD 
plus MTX vs. MTX 

Better clinical response rates, functional 
capacity, and quality of life from combination 
therapy of biologic DMARDs and MTX than 
from MTX monotherapy. 
High for clinical response and functional 
capacity, Moderate for quality of life 

Better tolerability profile for MTX plus abatacept, 
adalimumab, certolizumab, etanercept, and 
rituximab than for MTX monotherapy from meta-
analysis. 
Low 
 
Mixed evidence on differences in the risk for rare 
but severe adverse events. 
Insufficient 
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Table A. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms  
Strength of Evidence 

Strategies in Early RA 

Two oral DMARDs 
plus prednisone vs. 
oral DMARD 

In patients on two oral DMARDs, improved 
ACR 50 response rates, disease activity 
scores, but no difference at 56 weeks. 
Low 
 
In patients with early RA, significantly lower 
radiographic progression and fewer eroded 
joints at 56 weeks.  
Low 
 
More rapid improvement in functional capacity 
by 28 weeks but no differences by 56 weeks. 
Low 

No differences in discontinuation rates. Moderate 

Three oral 
DMARDs plus 
prednisone vs. one 
oral DMARD 

In patients on three oral DMARDs, improved 
ACR 50 response rates, disease activity scores, 
and less work disability.  
Low 
 
In patients with early RA, significantly lower 
radiographic progression and fewer eroded 
joints  
Low 

No differences in discontinuation rates. Moderate 

Sequential 
monotherapy 
starting with MTX 
vs. step-up 
combination 
therapy vs. 
combination with 
tapered high-dose 
prednisone vs. 
combination with 
infliximab 

Less radiographic progression, lower disease 
activity scores, and better functional ability and 
health-related quality of life from initial 
combination therapy of MTX, sulfasalazine, and 
tapered high-dose prednisone or initial 
combination therapy with infliximab plus MTX 
than from sequential DMARD monotherapy or 
step-up combination therapy. However no 
differences between groups for functional ability 
and quality of life by 2 years and no difference in 
remission at 4 years.  
Low 

No differences in serious adverse events between 
groups. 
Low 

† at MTX doses ranging from 7.5-25 mg per week 
ACR = American College of Rheumatology; DMARD = disease-modifying antirheumatic drug; MTC = mixed treatment comparisons; MTX = methotrexate; RA = rheumatoid 
arthritis; vs = versus
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Subpopulations. Limited good or fair evidence for benefits or harms of subpopulations exists; 
therefore, the strength of evidence was low and results should be interpreted cautiously. Patients 
with moderate RA had significant improvements and better overall functional status than those 
with severe RA, but those with severe RA had the greatest improvements from baseline in 
disease activity. For MTX, the odds for major clinical improvement dropped slightly as the age 
of clinical trial patients increased; age did not affect MTX efficacy or the rate of side effects. 
Biologics neither decreased nor increased cardiovascular risks in the elderly. Those taking 
anakinra and concomitant diabetic, antihypertensive, or statin medications did not have higher 
adverse events rates. Toxicity was more likely with MTX in patients with greater renal 
impairment. Those with high-risk comorbidities (cardiovascular events, diabetes, malignances, 
renal impairment) and taking anakinra did not experience an increase in serious adverse events or 
overall infectious events.  

Discussion 
Existing comparative evidence did not support the superiority of one oral DMARD over 

another. Limitations to these trials included the wide range of MTX dosing in the trials. Biologic 
DMARD comparisons are limited to mostly observational studies and findings from MTC meta-
analyses. Our MTC meta-analyses, suggest some differences, such as etanercept having a higher 
probability of improvement in disease activity than most other biologic DMARDs, but are 
limited primarily to indirect evidence (low strength of evidence) and therefore should be 
interpreted with caution. The limited evidence precludes drawing firm conclusions about whether 
one combination strategy is better than another in early RA. Overall tolerability is similar among 
biologic and among oral DMARDs; however, several studies suggest that adverse events are 
more common with biologic DMARDs compared with oral DMARDs. Limited evidence does 
not suggest an increased risk of severe adverse events, including cardiovascular or cancer, with 
oral DMARDs. Most studies found no risk of cardiovascular events and malignancy with 
biologic DMARDs, except for cohort studies, which describe an increased risk of heart failure 
with adalimumab, etanercept, and infliximab compared with oral DMARDs.  

Common problems for RA studies included the lack of effectiveness information, that is, 
studies and findings with a high level of applicability to community populations. Future 
investigations need to take into account factors such as varying adherence because of 
administration schedules, costs, and adverse events. Information is also needed about the 
performance of these drugs in subgroups of patients defined by health status, sociodemographic, 
or other variables.  

To address problems with current literature, future studies should include using designs of 
longer duration and followup, enrolling patients representing key subgroups (or reporting on 
them when they are enrolled), and ensuring that quality of life (or other patient-centered 
outcomes) is measured, in addition to clinician-centered measures such as joint erosion. Ideally, 
studies need to mimic clinical decisionmaking, where if a patient is not doing well after a 
specified time, the protocol gives them something different. Important areas that will influence 
clinical decisionmaking include three critical topics: (1) specific head-to-head comparisons 
focusing on different combination strategies and different biologic DMARDs, (2) timing of 
initiation of therapies, and (3) applicability of combination strategies and biologic DMARD 
therapy in community practice. The results of the MTC meta-analyses suggested some 
differences. However, the strength of evidence was low for the MTC findings, and head-to-head 
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studies are needed to confirm or refute these results before any firm clinical recommendations 
can be made.  

Analyses involving subpopulations, specifically those defined by age and coexisting 
conditions, will be beneficial, given that RA disease onset generally occurs in middle age, when 
the risk of comorbidities increases. Studies of longer duration and followup will be beneficial, 
given that RA is a progressive, chronic condition. Such studies will also help to clarify whether 
early initiation of any regimen can improve the long-term prognosis of RA and, particularly, 
whether early use of biologic DMARDs is helpful.  
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Abbreviations 
ACR American College of Rheumatology 
Anti-TNF Anti-tumor necrosis factor drugs 
CDER Center for Drug Evaluation and Research 
DMARD Disease-modifying antirheumatic drug 
MCMC Markov chain Monte Carlo techniques 
MTC Mixed-treatment comparisons 
MTX Methotrexate 
RA  Rheumatoid arthritis 
RCT Randomized controlled trial 
SF36 Short Form 36 
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Introduction 
Arthritis and other rheumatic conditions constitute the leading cause of disability among U.S. 

adults,1 with more than 46 million Americans reporting doctor-diagnosed arthritis.2 
Noninflammatory arthritic conditions (e.g., osteoarthritis) are most common, but inflammatory 
arthritides such as spondyloarthropathies (e.g., ankylosing spondylitis, psoriatic arthritis [PsA]), 
and reactive arthritis) and rheumatoid arthritis (RA) can be equally or more disabling.  

Among patients with RA, the burden of disease is evidenced by decreased quality of life,3-6 
decreased employment rates,7, 8 and increased direct and indirect costs.9-12 In 2003, arthritis and 
other rheumatic conditions cost the United States $127.8 billion ($80.8 billion in medical care 
expenditures and $47.0 billion in lost earnings).13 Annually, approximately 9 million physician 
office visits and more than 250,000 hospitalizations occur as the result of RA. The mean total 
annual direct cost to patients with RA is estimated to be $9,519 per person,9 and most studies 
have reported indirect costs to be roughly twofold greater than direct costs.14  

Causes and Diagnosis 
RA is an autoimmune disease that affects 1.3 million adults in the United States.2 Disease 

onset generally occurs between ages 30 and 50 years, and incidence is higher in women and 
older adults. RA presentations range from mild to severe. Some people are affected for as little as 
a few months, whereas others are affected for a lifetime and suffer severe joint damage and 
disability.  

The hallmarks of the disease are inflammation of the synovium (a membrane that lines the 
joint capsule and produces lubricating fluid in the joint) with progressive erosion of bone leading 
to malalignment of the joint. As the inflamed synovium destroys the joint, the surrounding 
muscles and tendons become weak, leading to disability in most cases. Unlike osteoarthritis, RA 
can affect other areas in addition to joints. Most patients develop anemia. Some patients have dry 
eyes and mouth (sicca syndrome). Rarely, patients develop inflammation in the lining of the lung 
(pulmonary fibrosis), various layers of the eye wall (episcleritis and scleritis), small vessels 
(vasculitis), and the outer covering of the heart (pericarditis).  

The exact etiology of RA is not completely understood, but genetic susceptibility plays an 
important role.15, 16 Studies have shown the importance of T cells, B cells, and cytokines in the 
pathogenesis of RA.17, 18 Cytokines of particular interest are tumor necrosis factor (TNF), 
interleukin (IL)-1, and IL-6.  

TNF plays a central role in the pathobiology of RA. It is an important regulator of other 
proinflammatory molecules and stimulates the secretion of matrix metalloproteinases. It also 
exerts a direct effect on the multiple tissues inside the joint including chondrocytes, 
macrophages, synovial fibroblasts, and osteoclasts. Together, its action leads to inflammation 
and the formation of pannus, a mass of tissue that causes localized joint destruction.18  

The diagnosis of RA is primarily a clinical one, based on multiple patient symptoms. No 
single laboratory test confirms RA. Constitutional symptoms including low-grade fever, fatigue, 
or malaise are common before the onset of joint swelling and pain. Joint stiffness is almost 
always present and is frequently most severe after periods of prolonged rest. The disease tends to 
affect the small joints of the hands and feet first in a symmetric pattern, but other joint patterns 
are often seen. A serum rheumatoid factor is present in up to 75 percent of patients with RA but 
is frequently negative in early disease. A more specific marker, anticyclic citrullinated peptide 
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(CCP) antibody, has recently been described and may be a useful marker in patients with early 
disease.19, 20 Table 1 presents the 1988 diagnostic criteria for RA developed by the American 
College of Rheumatology (ACR) and used by many of the studies in this review.21 Patients are 
said to have RA if they meet four of the seven criteria in the table.21 It should be noted that these 
criteria are relatively insensitive for early disease and efforts are underway to revise the criteria 
to address this issue. In 2010, a collaborative work group of the ACR and the European League 
Against Rheumatism (EULAR) released new classification criteria that are sensitive to the 
current treatment goals—remission or at least low disease activity in all patients.22 (Further 
information on these criteria can be found at the end of Appendix ). 
Table 1. ACR criteria for the diagnosis of rheumatoid arthritis 
Criteria 

1. Morning stiffness lasting greater than 1 hour 
2. Arthritis in three or more joint areas  
3. Arthritis of the hand joints (metacarpophalangeal [MCP], proximal interphalangeal [PIP], wrists)  
4. Symmetric arthritis  
5. Rheumatoid nodules  
6. Serum rheumatoid factor  
7. Radiographic changes: erosions or unequivocal periarticular osteopenia 

Source: Arnett et al., The American Rheumatism Association 1987 revised criteria for the classification of rheumatoid arthritis. 
Arthritis Rheum. 1988 Mar; 31(3):315-24.21 

Treatment of Rheumatoid Arthritis 
Treatment of patients with RA aims to control pain and inflammation and, ultimately the goal 

is remission or at least low disease activity for all patients. This review focuses on treatments 
commonly used for RA in the United States.a

Corticosteroids. Corticosteroids—sometimes referred to as glucocorticoids or steroids—are 
used for many inflammatory and autoimmune conditions. As a class, corticosteroids have been 
used since the discovery of cortisone in the 1940s. Commonly used oral corticosteroids include 
methylprednisolone, prednisone, and prednisolone.  

 

Corticosteroids are a synthetic form of cortisol, a hormone produced by the adrenal glands. 
They produce their anti-inflammatory and immunosuppressive response by interacting with 
steroid-specific receptors in the cytoplasm of cells, thereby inhibiting the movement of 
inflammatory cells into the site of inflammation, inhibiting neutrophil function, and inhibiting 
prostaglandin production. They are widely prescribed as an oral treatment for RA because of 
their ability to reduce inflammation and subsequent joint pain and swelling.  

Oral disease-modifying antirheumatic drugs (DMARDs). Oral DMARDs such as 
methotrexate (MTX), sulfasalazine, hydroxychloroquine, and leflunomide modify the course of 
inflammatory conditions, presumably through their effects on the immune system. Most of the 
oral DMARDs have been used in clinical practice for more than 20 years. MTX was developed 
in the 1940s as a treatment for leukemia but was not approved for the treatment of arthritis until 
1988. Sulfasalazine also has been available since the 1940s; it is a combination salicylate 
(acetylsalicylic acid) and antibiotic (sulfapyearidine) that originally was used to treat patients 
with inflammatory bowel disease. Hydroxychloroquine, approved in the 1950s for the treatment 
of malaria, is believed to work in arthritis by interfering with antigen presentation and the 
activation of immune response by increasing the pH within macrophage phagolysosomes. 
Additionally, hydroxychloroquine possibly inhibits toll-like receptors that mediate 
                                                 
a Minocycline, gold cyclosporine, and azathioprine are not included in this review. 
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proinflammatory cytokine production. Only leflunomide, an isoxazole immunomodulatory agent, 
was specifically developed for treating inflammatory arthritis; the U.S. Food and Drug 
Administration (FDA) approved its use in 1998. 

Oral DMARDs are not members of a single drug family. They are classified together, 
however, because they all are slow acting with the aim of improving symptoms, reducing or 
preventing joint damage, and preserving structure and function in patients with inflammatory 
disease. All the oral DMARDs covered in this review can be given orally, although MTX can 
also be injected (subcutaneous [SQ] or intramuscular [IM]). 

Biologic DMARDs. Biologic DMARDs—commonly referred to as biological response 
modifiers or simply biologics—are a relatively new injectable category of DMARDs that differ 
from oral DMARDs in that they target specific components of the immune system. The FDA 
approved the first of the biologics (infliximab) in 1998; this report covers eight additional agents 
approved since that time: etanercept (1998), anakinra (2001), adalimumab (2002), abatacept 
(2005), rituximab (2006), certolizumab pegol (2008), golimumab (2009), and tocilizumab 
(2010). Of the nine agents, all are currently FDA approved for treating RA. 

The biologic DMARDs work by selectively blocking mechanisms involved in the 
inflammatory and immune response. Adalimumab, certolizumab pegol, etanercept, golimumab, 
and infliximab are known as TNF inhibitors (i.e., drugs that block specific proinflammatory 
mediators known as cytokines). They produce their primary effect by blocking TNF from 
interacting with cell surface TNF receptors. Adalimumab, infliximab, and golimumab are 
monoclonal antibodies. Adalimumab is a fully human monoclonal antibody that binds 
specifically to TNF, blocking its interaction with both the p55 and p75 cell surface TNF receptor. 
Golimumab is also a human monoclonal antibody that binds to TNF alpha with high affinity. 
Infliximab is a chimeric (i.e., made from human and mouse proteins) monoclonal antibody that 
binds specifically to human TNF alpha. Etanercept is not a monoclonal antibody, but rather a 
TNF-soluble receptor protein. More specifically, it is a soluble dimeric form of the p75 TNF 
receptor linked to the Fc portion of human immunoglobulin G1 (IgG1). Etanercept exerts its 
action by binding circulating TNF and preventing it from interacting with a cell surface receptor. 
It does not form neutralizing antibodies or mediate cell lysis in the presence or absence of 
complement. Certolizumab pegol is a pegylated humanized antibody fragment of TNF 
monoclonal antibody. The drug binds to the TNF alpha-receptor and blocks TNF alpha actvity. It 
only possesses the Fab fragment and lacks the Fc region. Hence, it does not induce antibody-
dependant cell mediated apoptosis or toxicity. 

IL-1, another naturally occurring cytokine, has both immune and proinflammatory actions. 
Anakinra, an IL-1 receptor antagonist, is a human recombinant protein that competitively blocks 
the IL-1 receptor, thus blocking various inflammatory and immunological responses. 

The immunosuppressant agent abatacept produces its immune response by interfering with T 
lymphocyte activation. Abatacept is a soluble fusion protein that consists of the extracellular 
domain of human cytotoxic T lymphocyte-associated antigen (CTLA-4) and the modified Fc 
portion of IgG1.  

Rituximab, a chimeric murine/human monoclonal antibody, works by binding to the CD20 
antigen found on the surface of B lymphocytes. Thus, it removes circulating B cells from the pre-
B cell stage through the activated B cells. B cells are believed to play a role in autoimmune and 
inflammatory processes, such as those involved in RA. 

IL-6 is a naturally occurring cytokine involved in the regulation of immune responses and 
inflammation. Tocilizumab is a monoclonal antibody that inhibits interleukin-6 (IL-6) receptors, 
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blocking the action of IL-6, and leading to a reduction in cytokine and inflammatory response. 
Tables 2 through 4 provide detailed information (names, manufacturers, and available dosage 
forms) on agents used in the treatment of RA that we have included in this review. Also 
presented are routes of administration, labeled uses, and usual (recommended) adult doses and 
frequency for RA. 
Table 2. Pharmaceutical treatments for rheumatoid arthritis: Corticosteroids 

Generic Name 

Manufacturer 
U.S. Trade 
Name(s)* How Supplied Usual Adult Dose 

Cortico-
steroids: 
Methyl-
prednisolone 

Multiple 
 
Medrol®,  
Depo-Medrol®, 
Solu-Medrol® 

Acetate - Injectable 
IM—20, 40, and 80 mg/ml 
 
Sodium succinate - Injectable 
IM—40, 125, and 500 mg, 1 and 2 
g vials 
 
Oral: 
Tabs—2, 4, 8, 16, and 32 mg 

Acetate: 
IM—10 to 80 mg every 1 to 2 weeks  
Intra-articular, intralesional—4 to 80 mg 
every 1 to 5 weeks 
 
Sodium succinate: 
IM—10 to 80 mg daily 
IV—10 to 40 mg every 4 to 6 hours; up to 
30 mg/kg every 4 to 6 hours 
 
Oral: 
2 to 60 mg in 1 to 4 divided doses to start, 
followed by gradual reduction 

Prednisone Multiple  
 
Deltasone®, 
Sterapred®, 
LiquiPred  

Oral Solution—1 and 5 mg/ml 
Tabs—1, 2.5, 5, 10, 20, and 50 mg 

Use lowest effective dose. Usually ≤ 10 
mg/day, but doses range from 5-60 
mg/day 

Prednisolone Multiple  
 
Orapred®, 
Pediapred®, 
Prelone®,  
Delta-Cortef®, 
Econopred® 

Oral Solution/Syrup—5, 15, and 20 
mg/5 ml 
Oral Tabs—5 and 15 mg 

Use lowest effective dose (5 to 7.5 
mg/day), up to 60 mg/day 

IM = intramuscular; IV = intravenous; kg = kilogram; mg = milligram; ml = milliliter 
*Listed trade names are limited to commonly prescribed U.S. products when multiple trade names are available.
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Table 3. Pharmaceutical treatments for rheumatoid arthritis: Oral DMARDs 

Generic Name 

Manufacturer 
U.S. Trade 
Name(s)* How Supplied Usual Adult Dose 

Hydroxy-
chloroquine 

Multiple  
 
Plaquenil® 

Oral Tabs—200 mg 200 to 400a mg/day in 1 or 2 divided doses 

Leflunomide Multiple  
 
Arava® 

Oral Tabs—10 and 20 mg 10 to 20 mg/day in a single dose. May give 
loading dose of 100 mg/day for 3 days in 
patients with low risk of hepatic or 
hematologic toxicity.  

Methotrexate Multiple  
 
Trexall®,  
Folex®, 
Rheumatrex® 

Injectable—25 mg/ml, 20 mg and  
1 g vials 
Oral Tabs—2.5, 5, 7.5, 10, and 15 
mg 

IM, SQ, oral—7.5 to 20 mg/week in a 
single dose 

Sulfasalazine Multiple  
 
Azulfidine®,  
EN-tabs®, 
Sulfazine® 

Oral Suspension—250 mg/5 ml 
Oral Tabs—500 mg 

500 to 3,000 mg/day in 2 to 4 divided 
doses 

g = gram; IM = intramuscular; mg = milligram; ml = milliliter 
*Listed trade names are limited to commonly prescribed U.S. products when multiple trade names are available. 
aInitial dose is 400 to 600 mg/day for 4 to 12 weeks.  
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Table 4. Pharmaceutical treatments for rheumatoid arthritis: Biologic DMARDs 

Generic Name 

Manufacturer 
U.S. Trade 
Name(s)* Injectable Supply Usual Adult Dose 

Abatacept Bristol Myers 
Squibb  
 
Orencia® 

250 mg vial IV—Dosed according to body weight (< 60 
kg = 500 mg; 60-100 kg = 750 mg; > 100 
kg = 1,000 mg); dose repeated at 2 weeks 
and 4 weeks after initial dose, and every 4 
weeks thereafter 
SQ—may give weight-based IV loading 
dose, then 125 mg SQ once weekly 

Adalimumab Abbott  
 
Humira® 

40 mg/0.8 ml, 20 mg/0.4 ml 
prefilled syringe 

SQ—40 mg every other week; may 
increase to 40 mg per week in patients not 
taking concomitant MTX 

Anakinra Amgen 
 
Kineret® 

100 mg/0.67 ml syringe SQ—100 mg/day; dose should be 
decreased to 100 mg every other day in 
renal insufficiency 

Certolizumab 

Pegol 
UCB 
 
Cimzia® 

200 mg powder for reconstitution, 
200 mg/ml solution 

SQ—Initial dose of 400 mg, (as 2 SQ 
injections of 200 mg), repeat dose 2 and 4 
weeks after initial dose; maintenance dose 
is 200 mg every other week (may consider 
maintenance dose of 400 every 4 weeks) 

Etanercept Amgen  
Pfizer 
Immunex  
 
Enbrel® 

50 mg/ml in 25 mg or 50 mg single 
use prefilled syringe  

SQ—50 mg once weekly with or without 
MTX 

Golimumab Centoc or Ortho 
Biotech  
 
Simponi® 

50 mg/0.5 ml syringe SQ—50 mg once per month in 
combination with MTX 

Infliximab Centoc or Ortho 
Biotech  
 
Remicade® 

100 mg in a 20 ml vial IV—3 mg/kg in combination with MTX at 0, 
2, and 6 weeks followed by maintenance 
every 8 weeks thereafter; may increase to 
maximum of 10 mg/kg or treat as often as 
every 4 weeks 

Rituximab Biogen Idec / 
Genentech  
 
Rituxan® 

100 mg/10 ml and 500 mg/50 ml 
vial 

IV—1,000 mg IV infusion separated by 2 
weeks (one course) every 24 weeks or 
based on clinical evaluation, but not 
sooner than every 16 weeks 

Tocilizumab Genentech / 
Roche  
 
Actemra®,  
RoActemra® 

80 mg/4 ml, 200 mg/10 ml, 400 
mg/20 ml vial 

IV—4 mg/kg every 4 weeks; increase to 8 
mg/kg every 4 weeks based on clinical 
response 

kg = kilogram; mg = milligram; ml = milliliter; MTX = methotrexate; IV = intravenously SQ = subcutaneously 
*Listed trade names are limited to commonly prescribed U.S. products when multiple trade names are available. 
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Treatment Strategies 
In RA, nonsteroidal anti-inflammatory drugs (NSAIDs) are frequently used in early or mild 

disease, but they do not have any disease-modifying properties. The oral DMARD MTX is the 
cornerstone of treatment, as it has demonstrated good disease control. However, MTX toxicity 
may limit its use, and many patients do not adequately respond to MTX monotherapy. 
Leflunomide, hydroxychloroquine, and sulfasalazine are alternative oral DMARDs that can be 
given as monotherapy or in combination; recommendations for their use are largely based on 
disease duration, degree of disease activity, and prognostic features.23 

Combination therapies serve an important role because treatment with a single DMARD 
often does not adequately control symptoms. Low-dose systemic corticosteroids (prednisone 7.5-
10 mg/day) or intra-articular corticosteroids are used as an adjunct to DMARDs. In patients with 
persistent disease despite aggressive management with standard agents, biologic agents, often in 
combination with MTX, are now considered the standard of care. Although combination 
therapies improve response rates in patients initially receiving monotherapy, available evidence 
does not predict which combination strategy will provide the best outcome.24 

There is debate about which types of combination therapy are preferred and how early in the 
disease process to initiate this intervention. No settled opinion exists as to whether treatment 
should proceed in a sequential step-up approach (progressing from single therapy to combination 
therapy) or in a step-down approach (beginning with combination therapy and stepping down 
treatment when symptoms are under control). Additional uncertainty remains regarding risks and 
benefits of therapies in patient subgroups.  

Recent reports have examined treatment of RA, supporting the overall efficacy of 
treatments.25-29 However, additional agents have since been introduced on the market, 
necessitating an update of the evidence. A further examination of the comparative efficacy and 
effectiveness of various treatments and treatment strategies, as well as long-term outcomes and 
subpopulations, is warranted. 

Scope and Key Questions 
The purpose of this review is to compare the efficacy, effectiveness, and harms of 

corticosteroids, oral DMARDs, and biologic DMARDs in the treatment of patients with RA. We 
address the following four Key Questions (KQs):  

 
• KQ 1: For patients with RA, do drug therapies differ in their ability to reduce disease 

activity, to slow or limit the progression of radiographic joint damage, or to maintain 
remission? 

• KQ 2: For patients with RA, do drug therapies differ in their ability to improve patient-
reported symptoms, functional capacity, or quality of life? 

• KQ 3: For patients with RA, do drug therapies differ in harms, tolerability, patient 
adherence, or adverse effects?  

• KQ 4: What are the comparative benefits and harms of drug therapies for RA in 
subgroups of patients based on stage of disease, prior therapy, demographics, 
concomitant therapies, or comorbidities?
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Organization of the Report 
The remainder of this comparative effectiveness review describes our methods to review and 

synthesize this literature, presents our results by KQ, and discusses the implications of those 
results for clinical applications and future research. Appendix A describes our search strategy; 
Appendix B presents our review and abstraction forms; Appendix C lists our articles by database 
searched; Appendix D lists excluded studies and the reasons for exclusion; Appendix E contains 
our evidence tables; Appendix F presents the criteria for assessing the quality of individual 
studies; Appendix G describes clinical assessment scales commonly used in arthritis trials; 
Appendix H contains our Poor Quality studies; Appendix I, our Strength of Evidence tables; 
Appendix J, the sensitivity analysis methods for the Mixed Treatment Comparisons; and 
Appendix K, the ACR 20 and ACR 70 results for the Mixed Treatment Comparisons.  
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Methods 

In this chapter, we document the procedures that the RTI International–University of North 
Carolina Evidence-based Practice Center (RTI–UNC EPC) used to develop this comparative 
effectiveness review (CER) on pharmacologic treatments for rheumatoid arthritis. We briefly 
describe the topic development process below. We then document our literature search and 
retrieval process and describe methods of abstracting relevant information from the eligible 
articles to generate evidence tables. We also document our criteria for rating the quality of 
individual studies and for grading the strength of the evidence as a whole.  

Topic Development 
This report is an update of a CER completed in 2007.26 The topic of the original report and 

the preliminary Key Questions (KQs) arose through a public process involving the public, the 
Scientific Resource Center (SRC, at www.effectivehealthcare.ahrq.gov/aboutUs/index.cfm#RC) 
for the Effective Health Care program of the Agency for Healthcare Research and Quality 
(AHRQ) (www.effectivehealthcare.ahrq.gov), and various stakeholder groups 
(www.effectivehealthcare.ahrq.gov/aboutUs/index.cfm#SG). Investigators from the RTI-UNC 
EPC then refined the original questions into the KQs used for the original report, in consultation 
with AHRQ, the SRC, and the Technical Expert Panel (TEP) during multiple conference calls. 
For this update, the original KQs were again refined into the final set of KQs cited in the 
introduction. No substantive changes to the KQs were made for this update other than adding 
new medications that have been approved since the previous report. The protocol for the project 
was posted on the AHRQ Web site (www.effectivehealthcare.ahrq.gov). The original report 
included both rheumatoid arthritis (RA) and psoriatic arthritis (PsA). When updating the 
material, the decision was made to divide into the material into two separate reports, one for RA 
and one for PsA. This report includes only the information related to patients with RA. This 
report is intended to replace the original report; it includes the information from the original 
report as well as the new information we identified. 

Literature Search 
To identify articles relevant to each KQ, we searched MEDLINE®, Embase, the Cochrane 

Library, and the International Pharmaceutical Abstracts. The full search strategy is presented in 
Appendix A. We conducted this review at the same time as a review on PsA; the literature 
searches and review processes were conducted in parallel, shown in Appendix A. We used either 
Medical Subject Headings (MeSH or MH) as search terms when available or key words when 
appropriate. We combined terms for selected indications (RA, PsA), drug interactions, and 
adverse events with a list of included medications. We included the following medications: 
corticosteroids (methylprednisolone, prednisone, and prednisolone), four oral disease-modifying 
antirheumatic drugs (DMARDs) (methotrexate [MTX], leflunomide, sulfasalazine, and 
hydroxychloroquine), and nine biologic DMARDs (abatacept, adalimumab, anakinra, 
certolizumab pegol, etanercept, golimumab, infliximab, rituximab and tocilizumab). We limited 
the electronic searches to “human” and “English language.” For the original report, sources were 
searched from 1990 to September 2006. For this update, sources were searched from June 2006 
to January 2011. We overlapped the update search with the original search to account for delays 
in indexing. We used the National Library of Medicine publication type tags to identify reviews, 
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randomized controlled trials (RCTs), and meta-analyses. We manually searched reference lists of 
pertinent review articles and letters to the editor to supplement searches for the original report. 
We used the Scopus™ abstract and citation database to supplement searches for this update. We 
imported all citations into an electronic database (EndNote X.0.2). Additionally, we hand-
searched the Center for Drug Evaluation and Research (CDER) database to identify unpublished 
research submitted to the U.S. Food and Drug Administration (FDA). The SRC contacted 
pharmaceutical manufacturers and invited them to submit dossiers, including citations. We 
received dossiers from five pharmaceutical companies (Abbott, Amgen, Bristol-Myers Squibb, 
Centocor, and Genentech) for the original report. We received dossiers from six pharmaceutical 
companies (Abbott, Amgen, Centocor, Horizon, Genentech, and UCB) for this update. The SRC 
also searched the following for potentially relevant unpublished and ongoing literature: FDA 
Web site; Health Canada; Authorized Medicines for EU; ClinicalTrial.gov; Current Controlled 
Trials, Clinical Study Results, WHO Clinical Trials, Conference Papers Index; Scopus; NIH 
RePORTER; HSRPROJ; Hayes, Inc. Health Technology Assessment; and the New York 
Academy of Medicine’s Grey Literature Index. 

Study Selection 
We developed eligibility (inclusion and exclusion) criteria with respect to study design or 

duration, patient population, interventions, outcomes, and comparisons for each KQ, as described 
in Table 5. For efficacy and effectiveness, we focused on head-to-head trials and prospective 
cohort studies comparing one drug with another. For biologic DMARDs, we also included 
placebo-controlled, double-blind RCTs. For harms and tolerability, as well as for efficacy and 
effectiveness in subgroups, we included head-to-head trials, high-quality systematic reviews, and 
observational studies. 

For this review, results from well-conducted, valid head-to-head trials provide the strongest 
evidence to compare drugs with respect to efficacy, effectiveness, and harms. We defined head-
to-head trials as those comparing one drug of interest with another. RCTs or prospective cohort 
studies of at least 3 months’ duration were eligible for inclusion. Because multiple large RCTs 
had been conducted on this topic, we adopted a minimum sample size requirement (N ≥100) to 
focus on the best available evidence. However, we did not use a sample size cutoff for our meta-
analyses (RCTs of any sample size were eligible for our mixed treatment comparisons). For 
harms (i.e., evidence pertaining to tolerability, adverse effects, and adverse events), we examined 
data from both experimental and observational studies. We included RCTs and observational 
studies with sample sizes of at least 100 patients that last at least 3 months, and that reported an 
outcome of interest. 

As equipotency among the reviewed drugs is not well established, we assumed that 
comparisons made within the recommended dosing ranges in the Introduction chapter are 
appropriate. Dose comparisons made outside the recommended daily dosing range are not in our 
report. Doses that that could be considered equivalent to the recommended doses, but were not 
identical to recommended doses are included in the report. For example, 40 mg every other week 
is a recommended dose for adalimumab and some studies used a 20 mg weekly dosing (not a 
recommended dose). We considered the 20 mg weekly dose to be equivalent to 40 mg every 
other week and included studies using the 20 mg every week dose.  
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Table 5. Outcome measures and study eligibility criteria 
Key Questions, Outcomes of Interest, 

and Specific Measures 
Study Eligibility Criteria 

KQ 1/KQ 2:a 
Efficacy/effectiveness 
KQ 1: 
 Disease activityb 
 Radiographic joint damage 
 Remission 
 
KQ 2: 
 Functional capacity 
 Quality of life 
 Patient-reported symptoms 

Study Design 
 Head-to-head double-blind RCTs  
 Systematic reviews 
 Prospective, controlled cohort studies  
Minimum Study Duration 
 RCT—3 months 
 Observational—3 months  
Study Population 
 Ages 19 or older 
 Patients with RA 
Sample Size 
 RCT N ≥100  
 Observational N ≥100 

KQ 3: 
Harms, tolerability, adherence, adverse 
effects 

Study Design 
 Head-to-head double-blind RCTs 
 Systematic reviews 
 Observational studies, prospective and retrospective 
Minimum Study Duration 
 RCT—3 months 
 Observational—3 months  
Study Population 
 Ages 19 or older 
 Patients with RA 
Sample Size 
 RCT N ≥100  
 Observational N ≥100  

KQ 4: 
Benefits and harms in subgroups based 
on stage, history of prior therapy, 
demographics, concomitant therapies, 
comorbidities 
 

Study Design 
 Head-to-head double-blind RCTs  
 Systematic reviews 
 Observational studies  
Minimum Study Duration 
 RCT—3 months 
 Observational—3 months  
Study Population 
 Ages 19 or older 
 Patients with RA 
Sample Size 
 RCT N ≥100  
 Observational N ≥100 

KQ = Key Question; N = number of subjects enrolled (i.e. sample size); RA = rheumatoid arthritis; RCT = randomized controlled 
trial 
a We divided the assessment of efficacy/effectiveness into two KQs based on two groups of outcomes: those addressing disease 
activity, radiographic measures, and remission (KQ 1) and those addressing functional capacity, quality of life, and other patient 
reported symptoms (KQ 2). We did this to group measures that are based on more objective measures under KQ 1 and those that 
are based more on subjective patient reported outcomes under KQ 2. 
b Disease activity reflects the overall RA activity. Measures of disease activity, such as the American College of Rheumatology 
20 percent response (ACR 20), 50 percent response (ACR 50), 70 percent response (ACR 70), and the Disease Activity Score 
(DAS), include assessment of some or all of the following: the number of swollen and tender joints, the patient’s global 
assessment of his/her disease activity, the physician’s global assessment of the patient’s disease activity, patient’s pain score, 
patient’s physical function score, and acute phase reactants (C-reactive protein). Appendix  provides additional details about 
these measures. 

 
Two individuals independently reviewed abstracts (Appendix B contains review criteria for 

title/abstract stage). If both reviewers agreed that a study did not meet eligibility criteria, we 
excluded it. We obtained the full text of all remaining articles and used the same eligibility 
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criteria (Appendix B) to determine which, if any, to exclude at this stage. Appendix C lists our 
full bibliography and their source database. Appendix D summarizes reasons for excluding 
studies that were reviewed as full-text articles but did not meet eligibility criteria. We did not 
include studies that met eligibility criteria but were reported as an abstract only.  

We reviewed studies that reported health outcomes for efficacy or effectiveness. For 
example, these outcomes included clinical response to treatment, remission, functional capacity, 
and quality of life. In addition, we included radiographic outcomes as intermediate outcome 
measures. For harms, we looked for both total adverse events and specific adverse events ranging 
in severity (e.g., serious infections, malignancies, hepatotoxicity, hematological adverse events, 
infusion and injection reactions, and nausea), withdrawals attributable to adverse events, and 
drug interactions. We included systematic reviews and meta-analyses in our evidence report if 
we found them to be relevant for a KQ and of good or fair methodological quality. We did not 
abstract individual studies if they had been used in an included systematic review or meta-
analysis of good quality. However, we reviewed them to determine whether any other outcomes 
of interest were reported.  

Data Extraction 
We designed and used a structured data abstraction form to ensure consistency of appraisal 

for each study. Trained reviewers abstracted data from each study. A senior reviewer read each 
abstracted article and evaluated the completeness of the data abstraction. 

We abstracted the following data from included articles: study design, eligibility criteria, 
intervention (drugs, dose, and duration), additional medications allowed, methods of outcome 
assessment, population characteristics (such as age, sex, race or ethnicity, or mean disease 
duration), sample size, loss to followup, withdrawals because of adverse events, results, and 
adverse events reported. We recorded intention-to-treat (ITT) results if available. All data 
abstraction employed SRS 4.0, Mobius Analytics™. Evidence tables containing all abstracted 
data of included studies are presented in Appendix E.  

Quality Assessment 
To assess the quality (internal validity) of trials, we used predefined criteria based on those 

developed by the U.S. Preventive Services Task Force (ratings: good, fair, poor)30 and the 
National Health Service Centre for Reviews and Dissemination.31 Elements of quality 
assessment included randomization and allocation concealment, similarity of compared groups at 
baseline, use of ITT analysis (i.e., all patients were analyzed as randomized), adequacy of 
blinding, and overall and differential loss to followup. 

In general terms, a “good” study has a low risk of bias and results are considered to be valid. 
A “fair” study is susceptible to some risk of bias but probably not sufficient to invalidate its 
results. The fair-quality category is likely to be broad, so studies with this rating will vary in their 
strengths and weaknesses. A “poor” rating indicates significant risk of bias (stemming from, e.g., 
serious errors in design, analysis reporting large amounts of missing information, or 
discrepancies in reporting) that may invalidate the study’s results. 

To assess the quality of observational studies, we used criteria outlined by Deeks et al.32 
Items assessed included selection of cases or cohorts and controls, adjustment for confounders, 
methods of outcomes assessment, length of followup, and statistical analysis. To assess the 
quality of systematic reviews and meta-analyses, we assessed the following: whether the review 
was based on a clear question, clear reporting of inclusion criteria, methods used for identifying 
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literature (the search strategy), whether two reviewers independently reviewed publications to 
determine eligibility, whether authors used a standard method of critical appraisal (or quality 
rating or validity assessment), assessment of heterogeneity, assessment of publication bias, and 
statistical analysis. Systematic reviews were categorized as good when all criteria were met. 

Two independent reviewers assigned quality ratings. They resolved any disagreements by 
discussion and consensus or by consulting with a third reviewer. Appendix F details the 
predefined criteria used for evaluating the quality of all included studies. We gave a good-quality 
rating to studies that met all criteria. We gave a poor-quality rating to studies that had a fatal flaw 
(defined as a methodological shortcoming that leads to a very high risk of bias) in one or more 
categories and excluded them from our analyses. Poor-quality studies and reasons for that rating 
are presented in Appendix . 

Applicability Assessment 
We used the parameters for evaluation on guidance provided by AHRQ’s Methods Guide for 

Comparative Effectiveness Reviews,33 to evaluate the applicability of the included studies. 
Applicability is similar to generalizability or external validity of the studies included in the 
evidence base. We evaluated applicability using a qualitative assessment of the population, 
intervention/treatment, comparator, outcomes measured, timing of followup, and setting. We 
specifically considered whether populations enrolled in these trials or studies differed from target 
populations as laid out in the Introduction, whether studied interventions are comparable with 
those in routine use, whether comparators reflect best alternatives, whether measured outcomes 
reflect the most important clinical outcomes, whether followup was sufficient, and whether study 
settings were representative of most settings.  

Grading Strength of Evidence 
We evaluated the strength of evidence based on methods guidance for the EPC program.33, 34 

For this report, we graded the strength of evidence for the outcomes determined to be most 
important: measures of disease activity (e.g., ACR 20/50/70, DAS), radiographic changes, 
functional capacity, quality of life, withdrawals due to adverse events, and specific adverse 
events if data were available (e.g., injection-site reactions, infections, malignancy). The strength 
of evidence for each outcome or comparison that we graded incorporates scores on four domains 
(Table 5): risk of bias, consistency, directness, and precision; it can also reflect ratings for other 
domains that can be factored in when relevant (e.g., dose-response relationships). 

As described in Owens et al., the evaluation of risk of bias includes assessment of study 
design and aggregate quality of studies.34 We judged good-quality studies to result in evidence 
with low risk of bias. We graded evidence as consistent when effect sizes across studies were in 
the same direction. When the evidence linked the interventions directly to health outcomes, we 
graded the evidence as being direct. We graded evidence as being precise when results had a low 
degree of uncertainty. A precise estimate is an estimate that would allow a clinically useful 
conclusion. An imprecise estimate is one for which the confidence interval is wide enough to 
include clinically distinct conclusions.34 

We dually evaluated the overall strength of evidence for each major outcome based on a 
qualitative assessment of strength of evidence for each domain and reconciled all disagreements. 
The levels of strength of evidence are shown in Table 6.  
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Table 6. Strength of evidence grades and their definitions34  
Grade Definition

High High confidence that the evidence reflects the true effect. Further research is very unlikely to 
change our confidence in the estimate of effect. 

Moderate Moderate confidence that the evidence reflects the true effect. Further research may change 
our confidence in the estimate of effect and may change the estimate.  

Low Low confidence that the evidence reflects the true effect. Further research is likely to change 
our confidence in the estimate of effect and is likely to change the estimate. 

Insufficient Evidence either is unavailable or does not permit estimation of an effect.  
 

Data Synthesis 
A direct comparative effectiveness assessment of two treatments was available if a 

comparative study of the two treatments has been conducted. Ideally, this would be a randomized 
controlled trial that directly compares the two treatments. However, many competing treatments 
have not been compared directly. In such cases, indirect methods that utilize data from common 
comparators (e.g., placebo) were available. There were very few head-to-head studies of biologic 
DMARDS, but there were numerous placebo-controlled studies. Using MTC meta-analysis 
allowed us to incorporate both direct evidence (from head-to-head studies) and indirect evidence 
(from placebo-controlled studies) to determine how biologic DMARDs compare with each 
other.” 

Throughout this CER, we generally synthesized the literature qualitatively. The exceptions 
are the meta-analysis comparing the relative efficacy of biologic DMARDs and the meta-
analyses comparing withdrawal rates from placebo-controlled trials. Comparisons of the drugs 
that were not quantitatively analyzed in any of the included meta-analyses were either limited to 
fewer than three good or fair RCTs or had heterogeneous/noncomparable study populations. 
Therefore, we did not attempt any quantitative analyses of such comparisons. 

To compare the relative efficacy of biologic DMARDs, we used a mixed treatment 
comparison (MTC) meta-analysis. MTC is a generalization of standard pairwise meta-analysis 
that allows for simultaneous pairwise comparisons based on a network of evidence.35 One 
advantage of MTC using a Bayesian framework is that it allows for the combination of both 
direct head-to-head evidence and indirect evidence (e.g., different treatments with a common 
comparator) in a way that preserves randomization and minimizes bias.36 Another advantage is 
that the Bayesian framework allows for a ranking of treatments based on the probability of which 
treatment is best.37  

We conducted the MTC meta-analysis using the methods developed by the Multi-Parameter 
Evidence Synthesis (MPES) Research Group at the University of Bristol.35, 36, 38 We used a 
random effects logistic regression model that adjusted for correlations between arms within each 
study. The analysis was performed using WinBUGS Version 1.4.3, a Bayesian software package 
that uses Markov chain Monte Carlo (MCMC) techniques.39 We used WinBUGS code developed 
by the MPES Research Group, which is available from their program Web site.40 For our 
analysis, study effect and treatment effect parameters were modeled by noninformative (flat) 
prior distributions that were normal (0, 10,000). For the heterogeneity of the random-effects 
model, we used a uniform prior distribution centered at zero with sufficiently large variance. The 
first 20,000 simulations were discarded to allow for model convergence, and then an additional 
80,000 simulations were used in estimating the posterior probabilities. Satisfactory convergence 
was verified by trace plots and calculation of the Monte Carlo error for each parameter. 
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In conducting any meta-analysis, it is important to consider various sources of heterogeneity 
and bias. Valid inferences are based on the assumption of studies of similar design, similar 
patient populations, and a network of evidence with a common comparator. Evidence suggests 
that adjusted indirect comparisons agree with head-to-head trials if component studies are similar 
and treatment effects are expected to be consistent in patients included in different trials.41-43  

For the MTC meta-analyses for efficacy, we included studies with a good or fair quality 
rating that compared biologic DMARDs to a placebo- or active-control in patients with active 
RA despite MTX therapy. Patients could be on a background dose of MTX, but both treatment 
and placebo arms needed to be on comparable doses. Only studies with durations greater than 3 
months were considered. For MTC meta-analyses for efficacy, we excluded trials enrolling either 
(1) patients who were MTX-naïve, or (2) patients who previously failed treatment with biologic 
DMARDs. This population reflects a clinically relevant subset, because in general, biologics are 
prescribed when patients are resistant to MTX and many of the studies were conducted in MTX-
resistant patients who are new to biologic therapy. In addition, patients who are MTX-naïve or 
who have previously failed treatment with biologic DMARDs may have different response to 
treatments. We felt that an inadequate number of studies examined other populations, such as 
MTX-naïve patients, to allow us to conduct MTC meta-analyses for efficacy for other 
populations. 

For MTC meta-analyses of withdrawals, we did not exclude studies enrolling patients who 
were MTX-naïve or patients who previously failed treatment with biologic DMARDs because 
we did not consider these factors to be significant in evaluating tolerability profiles. Unlike 
efficacy, we believe that tolerability is more likely to be a function of the specific treatment 
regimen than it is to be related to how patients previously have responded to other treatments 
(i.e., MTX naive and anti-TNF failure).  

Our outcome measures of choice were American College of Rheumatology (ACR) response 
rates and withdrawals (overall, due to lack of efficacy, and due to adverse events).44 The primary 
efficacy outcome of our MTC meta-analysis is the ACR 50; results are reported in the Results 
chapter. The results from the analysis of ACR 20 and ACR 70 are presented in Appendix . We 
present the relative efficacies of biologic DMARDs as odds ratios and 95 percent Credible 
Intervals (CrI).  

A total of 34 studies were identified for potential inclusion in the MTC meta-analysis of 
ACR response rates, and were further reviewed to explore sources of heterogeneity before 
conducting the MTC. We excluded four studies from the main analysis because of heterogeneity 
due to study design, whereas other sources of heterogeneity were explored through sensitivity 
analyses (Appendix K). The four excluded studies had early escape designs, a large number of 
crossovers from placebo to active treatment, and no ACR outcomes reported prior to the 
crossover. All potentially eligible studies of certolizumab were among these four studies. A total 
of 30 studies were included in the final MTC meta-analysis for efficacy, evaluating eight 
biologic DMARDs: abatacept, adalimumab, anakinra, etanercept, golimumab, infliximab, 
rituximab, and tocilizumab. Detailed information on the included studies for the efficacy analysis 
can be found in the Results chapter.  

The meta-analysis comparing withdrawal rates from placebo-controlled trials used a random 
effects model to calculate pooled odds ratios of treatment withdrawals for each biologic 
DMARD relative to placebo. In these analyses, certolizumab pegol was included (because 
outcomes were reported prior to, or at the time of, crossover) in addition to the eight biologic 
DMARDs listed above. The outcomes of interest were rates of overall withdrawals, withdrawals 
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due to lack of efficacy, and withdrawals due to adverse events. For each analysis, we conducted 
a test of heterogeneity (I2 statistic) and assessed publication bias with funnel plots. These 
analyses were performed using Stata 10. Additional meta-analyses comparing withdrawal rates 
between the biologic DMARDs were performed using an MTC meta-analysis. 

Peer Review 
Individuals who were experts in rheumatology and various stakeholder and user communities 

(listed in the front matter) performed an external peer review on this CER. The SRC oversaw the 
peer review process. Peer reviewers were charged with commenting on the content, structure, 
and format of the evidence report, providing additional relevant citations, and pointing out issues 
related to how we had conceptualized and defined the topic and KQs. Our peer reviewers (listed 
in the front matter) gave us permission to acknowledge their review of the draft. We compiled all 
comments and addressed each one individually, revising the text as appropriate. AHRQ and the 
SRC also requested review from its own staff. In addition, the SRC placed the draft report on the 
AHRQ Web site (http://effectivehealthcare.ahrq.gov) and compiled the comments for our 
review. 
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Results 

Introduction 
Figure 1 depicts the disposition of identified articles. We included 258 published articles 

reporting on 211 studies: 31 head-to-head randomized controlled trials (RCTs), 1 head-to-head 
nonrandomized controlled trial, 44 placebo-controlled trials, 28 meta-analyses or systematic 
reviews, and 107 observational studies. Our findings include studies rated good or fair for 
internal validity, unless a particular study rated poor provides some unique information that we 
judged to be of interest. Most studies were of fair quality; we designate in the text only those of 
good or poor quality. Evidence tables for included studies, by Key Question (KQ), can be found 
in Appendix E. 

 

Figure 1. Disposition of articles (PRISMA figure)

Titles and abstracts identified 
through database searches : 

n = 3, 868 ( 1, 912) 

Titles and abstracts identified through other sources:

n = 357 (161) 
( Handsearch 300, dossiers 36, peer review/public 
comment 21)

Total number of abstracts screened :

n = 4, 225 ( 2 ,073 ) 

Citations excluded:

n = 3,173 (1,476)

Full- text articles retrieved : 

n = 1,052 ( 597 ) 

Articles included in qualitative
synthesis:

n = 258 ( 132) ; 211 studies

Included articles by key question :

KQ 1 TOTAL = 125 ( 62 ) 
KQ 2 TOTAL = 80 ( 47 ) 
KQ 3 TOTAL = 201 ( 101 ) 
KQ 4 TOTAL = 6 ( 2) 

* Some articles were included for 
more than one KQ

Full text articles excluded:
n = 794 (465)

Reason for exclusion:
4 ( 1 ) Not published in English

150 ( 90 ) Wrong outcomes
87 ( 27 ) Drug not included in report
50 ( 27 ) Population not included in report

140 ( 56 ) Wrong publication type
326 ( 236) Wrong study design

1 ( 0 ) Unable to obtain full text
36 ( 28 ) Poor quality

KQ, key question ; n, number of studies ; PRIMSA , Preferred Reporting Items for Systematic Reviews and Meta-
Analyses 
* The first number listed includes all references identified in both the original and update reports
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Of the 211 included studies, 104 (49 percent) were supported by pharmaceutical companies; 
42 (20 percent) were funded by governmental or independent funds; and 20 (10 percent) were 
supported by a combination of pharmaceutical and government funding. We could not determine 
the source of support for 45 (21 percent) studies.  

This chapter is organized by Key Question. We then present findings in order by class of 
drugs and combinations of drugs as appropriate to the particular key question. Generally, the 
chapter is organized using the following categories: individual oral disease-modifying 
antirheumatic drug (DMARD) versus oral DMARD, oral DMARD combinations (with or 
without corticosteroids) versus oral DMARD combinations, biologic versus biologic, biologic 
versus oral DMARD, biologics plus oral DMARD versus biologic, biologic plus oral DMARD 
versus oral DMARD, and early RA strategies. For purposes of this review, we defined strategies 
as studies where drug regimens were not fixed, but rather when a clinician made dose 
adjustments or drug changes according to patient response. 

Across all Key Questions, we included head-to-head studies, observational studies, and 
systematic reviews. When comparative evidence is available, we discuss it before presenting 
indirect analyses of placebo-controlled trials.  

Table 7 gives the numbers of trials for drug class comparisons reported only from head-to-
head studies; when some groupings have important subcomparisons, we note these as well. 
Additionally, we included 107 observational studies in the report. 
Table 7. Number of head-to-head trials by drug comparison for rheumatoid arthritis 

Drug Comparison  
Number of Trials;†  

Quality Rating  
Oral DMARDs vs. oral DMARDs 8 fair; 1 good 
Oral DMARD combinations  3 fair; 3 good 
Biologic DMARDs vs. biologic DMARDs 1 fair 
Biologic DMARDs vs. oral DMARDs 4 fair; 1 good 
Biologic DMARD+oral DMARD combinations 9 fair; 3 good 
Early RA Strategies 1 fair; 3 good 
DMARD = disease modifying anti-rheumatic drug  
† Trials may fall into more than one drug comparison category, depending on the treatment arms discussed in the report. 

 
Table 8 lists abbreviations and full names of diagnostic scales and health status or quality-of-

life instruments encountered in these studies, as well information about clinical significance 
when available. For further details about such instruments and scales, see Appendix . 
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Table 8. Disease activity, radiographic progression, functional capacity, and quality-of-life 
measures 

Abbreviated 
Name 

Complete Name of Measure or 
Instrument  

Range of 
Scores 

Improvement 
Denoted by 

Clinically 
Significant 
Improvement 

ACR-N American College of Rheumatology 
percent improvement from baseline to 
endpoint 

0 to 100 percent Increase -- 

ACR 20/50/70* American College of Rheumatology 
response scores based on 20, 50, or 70 
percent criteria for improvement 

0 to 100 percent Increase ACR 20 is 20% 
minimal 
improvement; ACR 
50/70 considered 
more clinically 
significant45 

ASHI Arthritis-Specific Health Index (Medical 
Outcomes Study Short Form SF-36 
Arthritis-specific Health Index)  

0 to 100 Increase -- 

DAS* Disease Activity Score 0 to 10 Decrease DAS <1.6 correlates 
with remission45, 46 

DAS 28 Disease Activity Score Short Form 0 to10 Decrease DAS28 <2.6 
correlates with 
remission 45, 47 

DLQI Dermatology Life Quality Index 0 to 30 Decrease -- 

EQ-5D* EuroQol EQ-5D Quality of Life 
Questionnaire  

0 to 1 Increase -- 

EULAR 
response 

European League Against Rheumatism 
response 

N/A N/A -- 

HAQ*(D-HAQ) Health Assessment Questionnaire (Dutch 
Version) 

0 to 3 Decrease HAQ >= 0.22 
change48 

HAQ-DI Disability Index of the Heath Assessment 
Questionnaire  

0 to 3 Decrease -- 

SF-36* Medical Outcomes Study Short Form 36 
Health Survey 

0 to 100 Increase SF36 physical or 
mental component 
two standard error of 
the mean (SEM)49-52 

SHS* Sharp/van der Heijde Method (SHS) for 
Scoring Radiographs (SHS is frequently 
modified by individual authors to meet 
study requirements and needs; there is no 
standard modified SHS) 

Erosion: 0 to 160 
for hands; 0 to 
120 for feet 
Joint space 
narrowing: 0 to 
168  
Total: 0 to 448 

Decrease Changes in joint 
damage around the 
level of 5 units of the 
Sharp/van der Heijde 
method as minimally 
clinically important53 

* These key scales are defined in Appendix . 
-- = less commonly used measures for which there is little or no research regarding what constitutes a clinically significant 
improvement 

Key Question 1: Reductions in Disease Activity, Limitations of Disease 
Progression, and Maintenance of Remission 

This Key Question concerned three main topics. Specifically, for patients with rheumatoid 
arthritis (RA), do drug therapies differ in their ability to reduce disease activity, to slow or limit 
progression of radiographic joint damage, or to maintain remission? Evidence Tables in 
Appendix E document details about all these studies.  
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Overview 
Individual study details are found in the Evidence Tables, Appendix E. The main drug 

classes that we compared include oral disease-modifying antirheumatic drug (DMARDs), 
biologic DMARDs (also referred to simply as biologics), and various combined therapies.  

Overall strength of evidence by disease activity and radiographic changes, when available, is 
listed in Table 9. Table 10 provides information on comparisons made, symptom response, and 
quality ratings. Table 11 provides information on radiographic joint damage, indicating whether 
the study populations included patients with early RA. When possible, we describe whether 
treatment effects reach minimal clinically important differences (MCIDs). In this section, 
achieving at least an American College of Rheumatology 20% improvement criteria (ACR), a 
disease activity score (DAS)<1.6, a DAS28<2.6, or a Sharp/van de Heijde change in joint 
damage of 5.0 are considered minimally clinically important (Table 9).  

Oral DMARD versus oral DMARD. One trial found no statistically significant difference 
by ACR 20 between budesonide and prednisolone for disease activity outcomes.54 The strength 
of evidence is low.  

Two trials found no statistically significant difference by ACR 20 between methotrexate 
(MTX) and leflunomide for disease activity outcomes at 2 years or radiographic changes. These 
results are limited by the use of lower doses of MTX.55, 56 The strength of evidence is low.  

Three trials did not find a significant difference by ACR 20 between MTX and sulfasalazine 
for disease activity outcomes. These results are limited by the lower doses of MTX used in the 
earlier studies57-59 The strength of evidence is low.  

One trial found that leflunomide lessens disease activity outcomes by ACR 20 at 2 years 
compared to sulfasalazine but did not detect differences in radiographic changes.60 The strength 
of evidence is insufficient for disease activity and low for radiographic changes.  

No fair or good evidence exists for comparing hydroxychloroquine monotherapy with other 
oral DMARD monotherapy.  

Oral DMARD combinations. Combination therapy with sulfasalazine and MTX compared 
to monotherapy provides different results depending on the population.57-59 Two trials and one 
cohort of DMARD naïve patients with early RA showed no difference in ACR 20 response 
between combination sulfasalazine and MTX versus monotherapy.57, 58 The strength of evidence 
is moderate. The one trial in those without early RA (up to 10 years duration) supported 
combination therapy with sulfasalazine and MTX versus monotherapy with either drug; the 
changes in DAS scores were greater for combination therapy than for monotherapy, but MCID 
was not reached by ACR 20 response.57 The strength of evidence is low 

The strength of evidence is low for suggesting that sulfasalazine and MTX compared with 
monotherapy alone limit progression of radiographic joint damage.  

The strength of evidence is moderate for suggesting that combinations of MTX, 
sulfasalazine, and hydroxychloroquine lessen disease activity by ACR 20 resonse compared to 
one or two drugs.61, 62  

Low doses of glucocorticoids taken with an oral DMARD (generally MTX or sulfasalazine) 
reduce x-ray progression over 1-2 years.63-65 The strength of evidence is low. However, the 
evidence is conflicting for change in DAS over 2 years; one study found significant change and 
one did not.64, 65 The strength of evidence is insufficient. 

Biologic DMARDs. We found one head-to-head randomized controlled trial (RCT) that 
compared one biologic DMARD with another66providing low strength of evidence that abatacept 
lessens disease activity at 1 year compared with infliximab. However, remission by DAS did not 
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reach significance at 1 year. Other existing direct head-to-head evidence is limited to a 
nonrandomized, open-label effectiveness trial67 and six prospective cohort studies.68-73 Because 
of the methodological limitations of observational studies, findings of these studies must be 
interpreted cautiously. The studies that compared etanercept with infliximab reported a faster 
onset of response for etanercept during the first months of therapy but no differences in efficacy 
by ACR 20 and ACR 50 thereafter.67-71, 73 The faster onset of etanercept might be attributable 
partly to necessary dose adjustments for patients treated with infliximab. The strength of 
evidence is low.  

Adalimumab lessens disease activity over 1 year compared with infliximab by DAS28, but 
MCID can not be determined.71, 73 Evidence is limited to two cohort studies. There were no 
differences in achievement of ACR 70 for adalimumab compared with etancercept.73 The 
strength of evidence is low for both of these comparisons.  

A cohort of patients who had failed at least one anti-tumor necrosis factor (TNF) drug were 
subsequently treated with rituximab, and their outcomes were compared with those of patients 
treated with other anti-TNF agents. The results indicated that the patients treated with rituximab 
had a greater reduction in disease activity at 6 months than the patients treated with the other 
anti-TNF agents. The MCID can not be determined.72 The strength of evidence is low.  

Mixed treatment comparisons performed in this report suggest higher efficacy for improving 
disease activity (ACR 50) for etanercept compared with individual biologics including abatacept, 
adalimumab, anakinra, infliximab, rituximab, and tocilizumab; nonsignificant differences with 
golimumab were reported. The strength of evidence is low and should be interpreted cautiously 
given the indirectness of the evidence.  

Anakinra appears to have lower efficacy based on our mixed treatment comparisons. 
However, ACR 50 was significant only for for adalimumab and etanercept. Prior indirect 
comparisons have found similar results.74, 75 The strength of evidence is low and should be 
interpreted cautiously given the indirectness of the evidence.  

Mixed treatment comparisons found no significant differences in disease activity with 
abatacept, adalimumab, golimumab, infliximab, rituximab, and tocilizumab. The strength of 
evidence is low and should be interpreted cautiously given the indirectness of the evidence.  

Biologic DMARD versus oral DMARD. Population-based, observational evidence from 
prospective cohort studies and RCTs of individual drugs indicated that biologic DMARDs as a 
class (adalimumab, anakinra, etanercept, infliximab) were more efficacious by ACR 20, 50 and 
remission by DAS28 than oral DMARDs as a class (MTX, leflunomide).67, 68, 76-78 The strength 
of evidence for available comparisons is moderate.  

Radiographic outcomes were significantly better in patients treated with biologic DMARDs 
adalimumab and etanercept than in patients treated with MTX. How such intermediate outcomes 
translate to the long-term clinical progression of the disease remains unclear. The strength of the 
evidence for the available comparisons is low. 

Individual trials of adalimumab and etanercept favor approved doses of biologic versus 
MTX. The strength of evidence for these comparisons is low.  

Biologic DMARD combinations. There are no synergistic effects of a combination 
treatment of etanercept and anakinra79 or etanercept and abatacept by ACR/20/50 response80 
compared with etanercept monotherapy. The strength of evidence is low.  

Overall, moderate evidence suggests that some benefit in ACRresponse to biologic DMARD 
combinations over monotherapy, at least in relation to combining MTX with adalimumab, 
infliximab, or rituximab. A combination of MTX with either adalimumab,76 or infliximab,68, 81-83 
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or rituximab84 led to statistically significantly greater improvements in ACRresponse and 
radiographic progression than with biologic DMARD monotherapy. A combination of etanercept 
with MTX trended toward greater improvements in disease activity and radiographic outcomes 
than with monotherapy but not all studies reached statistical significance.68, 81, 85-88 A 
combination of etanercept with sulfasalazine did not achieve better outcomes than etanercept 
monotherapy at 1 year.85 All RCTs were funded by the makers of the biologic DMARDs. Except 
for the PREMIER study on adalimumab,76 none of these trials was conducted in patients with 
early RA. The strength of evidence is low for the individual comparisons. No evidence is 
available on abatacept, anakinra, certolizumab pegol, golimumab, tocilizumab, and combinations 
with oral DMARDs.  

Overall, the evidence is high for combination of biologic DMARDs with oral DMARDs 
versus oral DMARDs. A combination of MTX with abatacept,89 adalimumab,76 etanercept,86, 90, 

91 golimumab,92 or infliximab82 led to significantly greater improvements in disease activity by 
ACR 20/50 response than MTX alone.  

Evidence from two prospective cohorts for anti-TNF drugs with MTX compared to anti-TNF 
with leflunomide note similar efficacy.93, 94 Anti-TNF drugs included anakinra, etanercept, and 
adalimumab. The strength of evidence is low. 

None of the RCTs can be considered an effectiveness study. Of four population-based 
prospective cohort studies, only one was conducted in the United States. The generalizability of 
results to the average population of community rheumatology patients, therefore, remains 
unclear. All RCTs were funded by the makers of the biologic DMARDs. 

Strategies limited to early RA. Combination therapy, which included two oral DMARDs 
(MTX and sulfasalazine) plus a stepped-down prednisolone treatment, demonstrated less 
radiographic progression by modified Sharp/van der Heijde score (5.6 vs. 8.6; P=0.001) than 
sulfasalazine alone.95, 96 The strength of evidence is low. 

Combination of three oral DMARDs (MTX, sulfasalazine, and hydroxychloroquine) plus 
prednisolone led to less radiographic change than one oral DMARD (sulfasalazine, which could 
be changed to MTX).97, 98 The MCID can not be determined. The strength of evidence is low. 

Evidence from one trial found that in patients not responding to methotrexate in DAS 
response-driven treatment, combination of three oral DMARDs (MTX, sulfasalazine, and 
hydroxychloroquine) resulted in less response by European League Against Rheumatism 
(EULAR) criteria compared to infliximab plus MTX.99 The MCID cannot be determined. The 
strength of evidence is low. 

A strategy of either (1) MTX, sulfasalazine, and tapered high-dose prednisone, or (2) MTX 
and infliximab resulted in less radiographic change over 12 months than (3) sequential DMARD 
therapy or (4) stepped-up combination therapy.100 At 4 years, the remission by DAS among 
groups was similar.101-103 The strength of evidence is low.  

Rheumatoid Arthritis: Detailed Analysis  
Oral DMARD versus oral DMARD. Table 9 presents disease activity and remission and 

Table 10 presents radiographic joint damage results in these comparisons. 
Corticosteroids versus corticosteroids. We found one head-to-head RCT (N=143) comparing 

two corticosteroids (Table 9).54 It examined the efficacy of low-dose budesonide (3 mg/day), 
high-dose budesonide (9 mg/day), and prednisolone (7.5 mg/day) over 12 weeks. Mean disease 
duration of RA was 9 years. When comparing drugs, the percentage achieving ACR 20 response 
criteria for high-dose budesonide (9 mg) was significantly greater than that for lower- dose 
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budesonide (3 mg) (42 percent vs. 22 percent; P<0.001), but the percentages for high-dose 
budesonide and prednisolone did not differ significantly (42 percent vs. 56 percent; P=0.11). 
Similarly, high-dose budesonide and prednisolone did not differ significantly for tender joint 
count, swollen joint count, and the DAS. 

Leflunomide versus MTX. We found two trials comparing leflunomide (20 mg/day) with 
MTX (studies ranging from 7.5 mg/week to 15 mg/week) and two systematic reviews with meta-
analysis of leflunomide.55, 104-106 We describe these two studies in detail here first. One trial 
randomized 482 patients to leflunomide (n=182) or MTX (n=182) over 12 months.104 Mean 
disease duration of RA across these groups was 6.5 years to 7 years. The proportion of patients 
meeting ACR 20 response criteria at 12 months was higher for leflunomide than MTX but not 
statistically significantly so (52 percent vs. 46 percent; P=NR). Proportions meeting ACR 50 and 
ACR 70 criteria also did not differ significantly. Leflunomide had less disease progression by 
Sharp score than MTX (respectively, 0.53 vs. 0.88; P=0.05) (Table 10).  

A continuation study followed the same cohort for 2 years (leflunomide, n=98; MTX, 
n=101).56 At 2 years, leflunomide was associated with a higher proportion of patients meeting 
ACR 20 response criteria than MTX (79 percent vs. 67 percent; P=0.049). The percentage of 
patients meeting either ACR 50 or ACR 70 criteria at 2 years did not differ significantly, and the 
change in total Sharp score also did not differ significantly at 2 years (1.6 vs. 1.2; P=0.659). 

These 2-year follow-up results are limited by the 45 percent attrition rate from the initial 
study.  

The other trial comparing leflunomide to MTX examined 999 patients for 12 months with an 
optional second year (leflunomide, n=501; MTX, n=498).105 Mean disease duration across the 
groups was 3.5 to 3.8 years. At 12 months, the proportion of patients meeting ACR 20 response 
criteria was lower for leflunomide than for MTX (50.5 percent vs. 64.8 percent; P<0.001), but 
differences were not significant at 2 years (64.3 percent vs. 71.7 percent; P=not significant [NS], 
not reported [NR]). Radiological outcomes at 12 months using Larsen Scale scores for joint 
narrowing were statistically equivalent (0.03 increase in both groups). After 2 years, no further 
increase in joint damage occurred in patients treated with leflunomide; patients taking MTX had 
a small improvement (data NR). The overall result was a small significant difference in Larsen 
Scale scores favoring MTX after 2 years (data NR).  

In the systematic review that included two trials comparing leflumonide with MTX 
(n=1,348), there were no differences in achieving an ACR 20 response at12 months (odds ratio 
[OR], 1.08; 95% CI, 0.75 to 1.55) or at 2 years (OR, 1.05; 95% CI, 0.81 to 1.37). Patients 
receiving leflunomide and MTX did not differ in ACR 50 and ACR 70 responses, and the two 
drugs also did not differ in delaying bone erosions or joint damage assessed by total Sharp 
score.55 This systematic review was limited by the small number of studies that the authors could 
use for the individual comparisons in the meta-analysis. Similarly, the second systematic review 
examined the efficacy and safety of oral DMARDs in adults with RA to inform the EULAR 
recommendations.106 In the four studies included comparing leflunomide with MTX (N=1,889), 
there were no differences in ACR 20 response (MTX, OR, 1.04; 95% CI, 0.60 to 1.79). It should 
be noted that the mean dose of MTX was 12.5 mg/week. MTX could be increased to ≥15 
mg/week in all studies, but dosing was not as high as currently recommended in most studies. 
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Table 9. Disease activity and remission for oral DMARD versus oral DMARD studies 

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results  

Quality 
Rating 

Corticosteroid vs. Corticosteroid 

Kirwan et 
al., 200454 

RCT 

143 

12 weeks 

Population-based; 
active RA; mean 
disease duration 9 
years 

BUD (3 mg/day) vs.  
BUD (9 mg/day) vs. 
PNL (7.5 mg/day) 
 

No significant difference 
between 9 mg BUD and PNL 
for ACR 20, DAS 
(ACR 20: 42% vs. 56%;  
P=0.11) at 12 weeks 

Fair 

Leflunomide vs. MTX 

Emery et 
al., 
2000105 

RCT  

999 

1 year with 
optional 2nd year 

Mean disease 
duration 3.5 to 3.8 
years 

LEF (20 mg/day) vs.  
MTX (10 to 15 
mg/week) 

Lower ACR 20 responses at 
12 months (50.5% vs. 64.8%; 
P<0.001); no significant 
differences in ACR at 2 years 
(64.3% vs. 71.7%; P=NS, NR) 

Fair 

Strand et 
al., 199956, 

104 

RCT 

482 

12 months (1 
year continuation) 

Mean disease 
duration 6.5 to 7 years 

LEF (20 mg/day) vs. 
MTX (7.5 to 15 
mg/week) 

At 1 year, ACR 20 numerically 
higher for LEF but not 
significant (52% vs. 46%; 
P=NR); at 2 years, ACR 20 
difference not significant (79% 
vs. 67%; P=0.049) 

Fair 

Leflunomide vs. Sulfasalazine 

Smolen et 
al., 
1999;107 
Smolen, 
1999;108 
Larsen et 
al., 200160  

RCT 

358 

24 weeks (12- 
and 24-month 
followup) 

Mean disease 
duration 5.7 to 7.6 
years 

LEF (20 mg/day) vs. 
SSZ (2 g/day) 

Similar ACR 20 response 
rates (48% vs. 44%; P=NR) 

Fair 

Sulfasalazine vs. MTX 

Capell et 
al., 200659 

RCT 

165 (Phase 1 run-
in: 687)  

6 months (18 
months for those 
with DAS ≥2.4 at 
6 months) 

Scotland; multicenter; 
active RA; mean 
disease duration 1.6 
to 1.8 years 

SSZ (≤4 g/day) vs. 
MTX (≤25 mg/week)  

At 18 months, no significant 
difference in DAS for SSZ vs. 
MTX (-0.30 vs. -0.26;  
P=0.79); no significant 
difference in any ACR 
responses 

Fair 

Dougados 
et al., 
199957 

RCT 

209 (146) 

52 weeks (5-year 
followup) 

Multinational; DMARD 
naive; mean disease 
duration 2.3 to 3.4 
months 

SSZ (2 to 3 g/day) vs. 
MTX (7.5 to 15 
mg/week)  

No significant difference in 
DAS between SSZ vs. MTX  
(-1.15 vs. -0.87; P=NS, NR); 
no significant difference in 
ACR 20 responses;  
P=NR 

Fair 

Haagsma 
et al., 
199758 

RCT 

105 

52 weeks 

Netherlands academic 
and peripheral clinics; 
DMARD naive; mean 
disease duration 2.6 
to 3.1 months 

SSZ (1 to 3 g/day) vs. 
MTX (7.5 to 15 
mg/week 

No significant difference in 
DAS for SSZ vs. MTX  
(-1.6 vs. -1.7; P=NS, NR) 

Fair 

ACR = American College of Rheumatology; BUD = budesonide; CI = confidence interval; DAS = disease activity score; 
DMARD = disease-modifying antirheumatic drug; g = gram; LEF = leflunomide; MTX = methotrexate; mg = milligram; NR = 
not reported; NS = not significant; PNL = prednisolone; PRED = prednisone; RA = rheumatoid arthritis; RCT = randomized 
controlled trial; SSZ = sulfasalazine; vs. = versus 
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Table 10. Radiographic joint damage in oral DMARD versus oral DMARD  

Study 

Study Design 
N 
Duration 

Population with 
Early RA (<3 
years) 

Comparison  
(dose) Radiographic Outcomes 

Leflunomide vs. MTX 

Emery et 
al., 2000105 

RCT  

999 

1 year with optional 
2nd year 

No LEF (20 mg/day) vs.  
MTX (10 to 15 mg/week) 

Larsen score change at 1 year: 
0.3 vs. 0.3; P=NS 

Larsen score change at 2 years: 
1.27 vs. 1.31; P=NS, NR 

Strand et 
al., 1999104 

RCT 

482 

12 months (1 year 
continuation) 

No LEF (20 mg/day) vs. MTX 
(7.5 to 10 mg/week) 

Total Sharp score change at 1 
year: 0.53 vs. 0.88;P=0.05 
Total Sharp score at 2 years:  
1.6 vs. 1.2; P=0.659 

Leflunomide vs. Sulfasalazine 

Smolen et 
al., 1999;107 
Larsen, et. 
al., 2001;60 
Sharp et 
al., 2000109 

RCT 

358 

24 weeks 
(12- and 24-month 
followup) 

No LEF (20 mg/day) vs.  
SSZ (2 g/day) 

Larsen score change at 24 
weeks: 0.01 vs. 0.01; P=NS 
Larsen score change at 1 year: 
0.02 vs. 0.02; P=NS 
Larsen score change at 2 years:  
-0.07 vs. -0.03; P=NR 

Sulfasalazine vs. MTX 

Capell et 
al., 200659 

RCT 

165 (Phase 1 run-
in: 687)  

6 months (18 
months for those 
with DAS ≥2.4 at 6 
months) 

Yes (70% 1 year 
or less) 

SSZ (≤4 g/day) vs. MTX (≤25 
mg/week) 

No significant difference in total 
modified Sharp/van der Heijde 
score change (data NR) 

Dougados 
et al., 
199957  

RCT 

209 (146) 

52 weeks (5 years) 

Yes SSZ (2 to 3 g/day) vs. 
MTX (7.5 to 15 mg/week)  

Total modified Sharp/van der 
Heijde score change: 4.64 vs. 
4.50 vs. 3.36; P=NS,NR; change 
at 5 years: 8.5 vs. 7.5;  
P=0.7 

DMARD = disease-modifying antirheumatic drug; g = gram; LEF = leflunomide; mg = milligram; MTX = methotrexate; NR = 
not reported; NS = not significant; RCT = randomized controlled trial; SSZ = sulfasalazine; vs. = versus 

 
Leflunomide versus sulfasalazine. One study107 with a 2-year followup60 compared 

leflunomide with sulfasalazine (Tables 9 and 10). In addition, one systematic review did a meta-
analysis of leflunomide against sulfasalazine.55 Given that the systematic review included only 
one trial with this comparison, we describe it in detail first.107, 108 This study was a 24-week, 
double-blind, multinational RCT of 358 patients on 20 mg/day leflunomide (n=133) or 2 g/day 
sulfasalazine (n=133).107 Mean disease duration across groups was 5.7 to 7.6 years. ACR 20 
response at 24 weeks was similar for leflunomide and sulfasalazine (48 percent vs. 44 percent; 
P=NR). The percentage achieving ACR 50 response criteria was also similar in the two groups 
(33 percent leflunomide, 30 percent sulfasalazine). Larsen Scale scores were also similar for 
leflunomide and sulfasalazine, and the Larsen Scale change score at endpoint was 0.01 for both 
drugs (Table 10). In the followup study, patients who completed the first study could opt to 
continue on the 12- and 24-month double-blind extension.60 At 12 months (leflunomide, n=80; 
sulfasalazine, n=76), ACR 20 response was similar for leflunomide and sulfasalazine (77 percent 
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vs. 73 percent; P=NR). At 24 months (leflunomide, n=28; sulfasalazine, n=27), ACR 20 
response was significantly greater for leflunomide than for sulfasalazine (82 percent vs. 60 
percent; P=0.0085). Changes in Larsen Scale scores were also similar for leflunomide and 
sulfasalazine (mean change: 0.02 vs. 0.02 at 12 months, -0.07 vs. -0.03 at 24 months; P=NR). 
Changes in Sharp scores were also not significantly different (mean change: 0.97 vs. 1.38; 
P=0.685). However, these long-term results are significantly limited by the attrition rates of 65 
percent to 70 percent.  

The systematic review with a meta-analysis compared leflunomide (10 to 20 mg/day) with 
sulfasalazine (2 g/day).55 The analysis included the study described above.60, 107-109 Response to 
the two drugs did not differ as measured by either ACR 20 or ACR 50 criteria at 6 months and 
12 months. However, leflunomide was more efficacious at 24 months (ACR 20: OR, 0.73; 95% 
CI, 0.57 to 0.93; P=0.012; ACR 50: OR, 0.48; 95% CI, 0.28 to 0.80; P=0.0048). The groups did 
not differ in the ACR 70 at 6, 12, or 24 months. Leflunomide and sulfasalazine also did not differ 
in delaying bone erosions or joint damage by Sharp score or Larsen Scale score at 6, 12, or 24 
months. Again, these results are significantly limited because they include only the one study.107  

Sulfasalazine versus MTX. Three RCTs.57-59 and one systematic review106 examined the 
efficacy of sulfasalazine and MTX (Tables 9 and 10). Overall, findings from these studies 
showed similar improvement rates between sulfasalazine and MTX for any ACR, DAS, and 
radiological outcomes. Two of the trials included patients with disease burden of less than 1 year 
and used a lower dose of weekly MTX (7.5 mg) than the doses generally used in the United 
States.57, 58 These trials also included a combination therapy arm, which we describe below (in 
the section on Oral DMARD combinations versus oral DMARD combinations or oral DMARD 
monotherapy). 

One trial randomized 209 patients to receive 2 g/day to 3 g/day sulfasalazine (n=68), 7.5 
mg/week to 15 mg/week MTX (n=69), or a combination of sulfasalazine and MTX (n=68) for 52 
weeks.57 Mean disease duration for the groups ranged from 2.3 months to 3.4 months. The trial 
did not detect any differences between the MTX and sulfasalazine groups in improvement as 
measured on the ACR 20 (59 percent sulfasalazine; 59 percent MTX; P=NR). The DAS change 
score favored sulfasalazine therapy (-1.15, sulfasalazine; -0.87, MTX; P=NR), but the statistical 
analysis examined only the comparison with combination therapy (reported under Oral DMARD 
combinations versus oral DMARD combinations or oral DMARD monotherapy). The mean total 
modified Sharp/van der Heijde scores of 8.5 for sulfasalazine and 7.5 for MTX indicated that the 
radiological scores at 5 years did not differ significantly (P=0.7).  

Another RCT, lasting 52 weeks (N=105), also demonstrated similar ACR 20 and DAS results 
for sulfasalazine and MTX.58 This trial compared 1 g/day to 3 g/day sulfasalazine (n=34) with 
7.5 mg/week to 15 mg/week MTX (n=35) and with a combination (discussed later in this 
chapter); mean disease duration was 2.6 to 3.1 months. The mean change in DAS over 52 weeks 
was -1.6 in the sulfasalazine group and -1.7 in the MTX group (P=NS). The percentage of 
patients achieving improvement on the ACR 20 was 25 percent for sulfasalazine and 25 percent 
for MTX.  

Finally, one trial included a population with disease duration of up to 10 years.59 The 
investigators gave 687 patients sulfasalazine (up to 4 g/day) for 6 months. Those with DAS ≥2.4 
were offered inclusion into a Phase II study and randomized to (1) sulfasalazine (n=55), (2) 
MTX (n=54) (maximum dose, 25 mg/week), and (3) sulfasalazine plus MTX (n=56). At 18 
months, the DAS change was similar for sulfasalazine and MTX alone (-0.30 vs. -0.26;  
P=0.79). The ACR 20, 50, and 70 responses were also similar (ACR 20, 18 percent vs. 15 
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percent; ACR 50, 6 percent vs. 7 percent; ACR 70, 2 percent vs. 2 percent; P=NR). The groups 
also did not differ in modified Sharp/van der Heijde score, total erosions, and joint space 
narrowing (data NR) (Table 9). However, 18 months is a short period for observing radiological 
outcomes, and this study was not powered to detect radiological progression.  

Similarly, a systematic review that examined the efficacy and safety of oral DMARDs in 
adults with RA to inform the EULAR recommendations.106 In the two studies (N=193), there 
were no differences in ACR 50 response (MTX, OR, 1.57; 95% CI, 0.82 to 3.00). The mean dose 
of MTX was 14.2 mg/week, which is lower than currently recommended.  

Oral DMARD combinations versus oral DMARD combinations or oral DMARD 
monotherapy, with or without corticosteroids. Table 11 presents disease activity and 
remission and Table 12 provides radiographic joint damage results for these comparisons. 

Sulfasalazine plus MTX versus sulfasalazine or MTX. Three RCTs,57-59 one systematic 
review and one observational cohort110compared the efficacy of sulfasalazine and MTX versus 
that of either sulfasalazine or MTX alone (Tables 11 and 12). Findings from two of these 
randomized trials consistently reported no significant differences in ACR, DAS, or radiological 
outcomes.57, 58 They included patients with disease duration of less than 1 year and again used a 
lower dose of weekly MTX (7.5 mg) than the doses generally used in the United States.57, 58 The 
third trial included patients with RA duration of up to 10 years, and their DAS results favored the 
sulfasalazine-MTX combination therapy over monotherapy.59  

 
Table 11. Disease activity and remission for oral DMARD combinations versus monotherapy or 
combinations with or without corticosteroid studies 

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results  

Quality 
Rating 

Sulfasalazine+MTX vs. Sulfasalazine or MTX monotherapy 

Capell et 
al., 200659 

RCT 

165 (Phase 1 
run-in: 687)  

6 months (18 
months for those 
with DAS ≥2.4 at 
6 months) 

Scotland, 8 NHS 
sites; active RA; 
mean disease 
duration 1.6 to 1.8 
years 

SSZ (≤4 g/day)+MTX 
(≤25 mg/week) vs. SSZ 
(≤4 g/day) vs. MTX 
(≤25 mg/week)  

Combination therapy better 
than monotherapy MTX or SSZ 
for DAS (-0.67, -0.30, -0.26;  
P=0.039 for SSZ+MTX vs. 
SSZ; P= 0.023 for SSZ+MTX 
vs. MTX) 

No significant difference in 
ACR responses  

Fair 

Dougados 
et al., 
199957 
Maillefert 
et al., 
2003111 

RCT 

209 (146) 

52 weeks (5-
year followup) 

Multinational; 
DMARD naive; 
mean disease 
duration 2.3 to 3.4 
months 

SSZ (2 to 3 
g/day)+MTX (7.5 to 15 
mg/week) vs. SSZ (2 to 
3 g/day) vs. 
MTX (7.5 to 15 
mg/week)  

No significant difference in 
ACR responses (65 vs. 59 vs. 
59; P=NS, NR) 

DAS change (-1.26 vs. -1.15 
vs. -0.87; P=0.019) 

DAS change NS at year 5 

Fair 
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T able 11. Dis eas e ac tivity and remis s ion for oral DMAR D combinations  vers us  monotherapy or 
combinations  with or without corticos teroid s tudies  (c ontinued) 

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results  

Quality 
Rating 

Haagsma 
et al., 
199758 

RCT 
105 
52 weeks 

Netherlands 
academic and 
peripheral clinics; 
DMARD naive; 
mean disease 
duration 2.6 to 3.1 
months 

SSZ (2 to 3 
g/day)+MTX (7.5 to 15 
mg/week) vs. SSZ (1 to 
3 g/day) vs. MTX (7.5 
to 15 mg/week)  

No significant difference in 
ACR or DAS responses 

Fair 

*Schipper 
et al., 
2008110 

Prospective 
cohort 

230 

52 weeks 
(primary 
outcome at 6 
months) 

Netherlands;early 
RA;sulfasalazine 
resistant; mean 
disease duration 3 
months-1 year 

SSZ (750 to 
3g/day)+MTX (7.5-30 
mg/week) vs. MTX 
(7.5-30 mg/week) 

No significant difference for 
DAS responses  
DAS28 change (-0.8 vs. -0.9; 
P 0.737) 

Fair 

MTX+Hydroxychloroquine+Sulfasalazine vs. one or two oral DMARDs 

O’Dell et 
al., 200261 

RCT 

171 

2 years 

Mean disease 
duration 5.8 to 7.9 
years 

1: MTX (7.5 titrated to 
17.5 mg/week)+SSZ (2 
g/day)+HCQ (400 
mg/day) vs. 2: 
MTX+HCQ vs. 3: 
MTX+SSZ 

ACR 20: 78%, 60%, 49%  
1 vs. 2: P=0.05 
1 vs. 3: P=0.002  

Good 

O’Dell et 
al., 199662 

RCT 

102 

2 years 

Poor response to at 
least 1 DMARD; 
mean disease 
duration 6 to 10 
years 

1: MTX (7.5 to 17.5 
mg/week)+SSZ (1 
g/day)+HCQ (400 
mg/day) vs. 2: MTX vs. 
3: SSZ (+ HCQ  

50% improvement (defined by 
authors):  
77%, 40%, 33% 
1 vs. 3: P<0.001  
1 vs. 2: P=0.003 

Good 

Oral DMARD+Corticosteroid vs. Oral DMARD 

*Choy, et 
al., 200864 

RCT 

467 

2 years 

England/Wales, 
Multicenter: early 
RA; mean disease 
duration 2.7-5.1 
months 

MTX (<15 
mg/week)+PNL (60 
mg/day stepped down 
and stopped at 34 
weeks) vs. MTX 

No significant differences for 
DAS (-1.37 vs. -1.42; P=0.19); 
DAS 28 remission 20% vs. 
18%; P=NR 

Good 

Svensson 
et al., 
200565 

Open-label trial 

250 

2 years 

Population-based; 
active RA; early RA 

DMARD (SSZ or MTX, 
dosages NR)+PNL (7.5 
mg/day) vs. 
DMARD  

More patients in 
DMARD+PNL combination 
group achieve remission 
(DAS<2.6) than DMARD-only 
group  
(55.5% vs. 43.8%; P=0.0005) 

Fair 

* New study added since last review 
ACR = American College of Rheumatology; DAS = disease activity score, DMARD = disease-modifying antirheumatic drug; g 
= gram; HQC = hydroxychloroquine; MTX = methotrexate; mg = milligram; NHS = National Health Service; NR = not reported; 
NS = not significant; PNL = prednisolone; RA = rheumatoid arthritis; RCT = randomized controlled trial; SSZ = sulfasalazine; 
vs. = versus 
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Table 12. Radiographic joint damage in oral DMARD combinations versus monotherapy 
combinations with or without corticosteroid studies  

Study 

Study Design 
N 
Duration 

Population with 
Early RA (< 3 
years) 

Comparison  
(dose) Radiographic Outcomes 

Sulfasalazine+MTX vs. Sulfasalazine or MTX 

Capell et 
al., 200659 

RCT 

165 (Phase 1 run-
in: 687)  

6 months (18 
months for those 
with DAS ≥2.4 at 6 
months) 

Yes  
(70% 1 year or 
less) 

SSZ (≤4 g/day)+MTX (≤25 
mg/week) vs. SSZ (≤4 g/day) 
vs. MTX (≤25 mg/week) 

No significant difference in total 
Sharp score (data NR) 

Dougados 
et al., 
1999;57 
Maillefert 
et al., 
2003111 

RCT 

209 (146) 

52 weeks (5-year 
followup) 

Yes SSZ (2 to 3 g/day)+ 
MTX (7.5 to 15 mg/week)  
vs. SSZ (2 to 3 g/day) vs. 
MTX (7.5 to 15 mg/week) 

5-year mean modified Sharp/van 
der Heijde score change: 8.5 vs. 
7.5; P=0.7 

Oral DMARD+Corticosteroid vs. Oral DMaRD 

*Choy, et 
al., 200864 

RCT 

467 

2 years 

Yes MTX (<15 mg/week)+PNL 
(60 mg/day stepped down 
and stopped at 34 weeks) vs. 
MTX 

Larsen score change 7.41 vs. 
4.70; P=0.008  
 

Svensson 
et al., 
200565 

Open-label RCT 
trial 

250 

2 years 

Yes DMARD (SSZ or MTX, 
dosages NR)+PNL (7.5 
mg/day) vs. DMARD  

Median modified Sharp/van der 
Heijde score change: 1.8 vs. 3.5; 
P=0.019 
Erosion score median change: 
0.5 vs. 1.25; P=0.007 
Joint space narrowing score 
median change: 1.0 vs. 2.0;  
P=0.08 

*New study added since last review. 
ACR = American College of Rheumatology; DAS = disease activity score, DMARD = disease-modifying antirheumatic drug; g 
= gram; HQC = hydroxychloroquine; LEF = leflunomide; MTX = methotrexate; mg = milligram; NR = not reported; NS = not 
significant; PRED = prednisone; RA = rheumatoid arthritis; RCT = randomized controlled trial; SSZ = sulfasalazine; vs. = versus 

 
Biologic DMARDs versus biologic DMARDs. We identified one head-to-head RCT,66 one 

nonrandomized, open-label effectiveness trial,67 and six prospective cohort studies (Table 13);68-

73 all but three studies66, 71, 72 compared etanercept with infliximab. Other comparisons included 
adalimumab with infliximab,71, 73 adalimumab with etanercept,73 abatacept with infliximab66 and 
rituximab compared with other anti-TNF agents.72 All studies had minimal exclusion criteria, 
enrolling patients who were starting treatments with biologic DMARDs. Mean disease durations 
ranged from 7.3 years to 14.5 years, indicating that most patients suffered from advanced RA; 
the proportion of patients with early RA in these studies remains unclear. One study contained a 
multinational patient population,66 one was conducted in the United States;68 the other six were 
carried out in Sweden,67, 69, 72 Denmark,73 the Netherlands,71 and Spain.70 



 

30 

Table 13. Disease activity and remission for biologic DMARD versus biologic DMARD studies  

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results  

Quality 
Rating 

Abatacept vs. Infliximab 

*Schiff, et 
al., 200866 
ATTEST 
study 

RCT 

431 

1 year 

Patients who have 
failed MTX; active 
RA; mean disease 
duration 7.3-8.4 
years 

ABA (~10 mg/kg 
every 4 weeks) vs. 
INF (3 mg/kg every 
8 weeks) 

Greater decrease in DAS28 for 
ABA vs. INF at 1 year (estimate 
of difference -0.62 95% CI,  
-0.96 to -0.29). 

Trend toward greater remission 
for ABA vs. INF at 1 year 
(estimate of difference 6.5%; 
95% CI, -2.2 to 15.2, P=NS, NR) 

Fair 

*Hetland 
et al., 
201073 

DANBIO 

Prospective 
cohort 

2,326 

6 months 
(48 months) 

Patients with RA 
initiating therapy 
with biologic 
DMARDs 

ADA (mean: 40 
mg) wks) vs. ETN 
(mean 45 mg) vs. 
INF (mean 3.5 
mg/kg) 

Higher achievement of ACR 70 
response after 6 months for 
ADA than INF (OR 2.05, 95% 
CI, 1.52 to 2.76, P=NR) 

Fair 

*Kievit et 
al., 200871 

Prospective 
cohort 

707 

1 year 

Population-based, 
Netherlands, Anti-
TNF naïve patients, 
failed at least 2 
DMARDs; mean 
disease duration 6-
7.7 years 

ADA vs. INF 
(dosages NR) 

Greater decrease in DAS28 for 
ADA vs. INF at 1 year (ADA -
1.8, INF -1.2; P<0.05) 

Fair 

Adalimumab vs. Etanercept 

*Hetland 
et al., 
201073 

DANBIO 

Prospective 
cohort 

2,326 

6 monhs 
(48 months) 

Patients with RA 
initiating therapy 
with biologic 
DMARDs 

ADA (mean: 40 
mg) wks) vs. ETN 
(mean 45 mg) vs. 
INF (mean 3.5 
mg/kg) 

No difference in achievement of 
ACR 70 response after 6 
months for ADA vs. ETN (OR 
1.15, 95% CI, 0.82 to 1.60, 
P=NR) 

Fair 

Etanercept vs. Infliximab 

Geborek 
et al., 
200267 

Nonrandomized, 
open-label trial 

369 

1 year 

Population-based; 
active RA; had failed 
at least 2 DMARDs; 
mean disease 
duration 14.5 years 

ETN (25 mg twice 
weekly) vs. INF (3 
mg/kg or higher)  

Higher ACR 20 responses for 
ETN at 3 (data NR; P<0.02) and 
6 months (data NR; P<0.05); no 
significant differences in ACR 
response rates at 1 year (data 
NR) 

Fair 

*Fernande
z-Nebro et 
al., 200770 

Prospective 
cohort 

161 

6 years 

Tertiary care center, 
Spain; Anti-TNF 
naïve patients; 
mean disease 
duration 9.5 -9.9 
years 

ETN vs. INF 
(dosages NR) 

Significantly greater decrease t 
in DAS28 at 6 months for ETN 
vs. INF (-1.7 vs. -1.3; P=0.03); 
No difference in EULAR 
responses between ETN vs. INF 
at 6 months 

Fair 
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Table 13. Disease activity and remission for biologic DMARD versus biologic DMARD studies 
(continued) 

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results  

Quality 
Rating 

*Hetland 
et al., 
201073 

DANBIO 

Prospective 
cohort 

2,326 

6 monhs 
(48 months) 

Patients with RA 
initiating therapy 
with biologic 
DMARDs 

ADA (mean: 40 mg) 
wks) vs. ETN (mean 
45 mg) vs. INF (mean 
3.5 mg/kg) 

Higher achievement of ACR 
70 response after 6 months for 
ETN vs. INF (OR 1.78, 95% 
CI, 1.28 to 2.50, P=NR) 

Fair 

*Kievit et 
al., 200871 

Prospective 
cohort 

707 

1 year 

Population-based, 
Netherlands, Anti-
TNF naïve patients, 
failed at least 2 
DMARDs; mean 
disease duration 6-
7.7 years 

ETN vs. INF (dosages 
NR) 

Greater decrease in DAS28 for 
ETN vs. INF at 1 year (ETN -
1.8, INF -1.2; P<0.05) 

Fair 

Kristensen 
et al., 
200269 

Prospective 
cohort 

949 

3 years 

Population-based, 
Inadequate 
response to at least 
2 DMARDs 

ETN (25 mg twice 
weekly) vs. INF (3 
mg/kg or higher) 

No difference in ACR 50 
response at 3 years (data NR) 

Fair 

Weaver et 
al., 200668 

Prospective 
cohort 

1,371 
1 year 

Population-based; 
patients with active 
RA who required 
change in therapy; 
mean disease 
duration 9.3 years 

ETN (25 mg twice 
weekly) vs. INF (3.8 
mg/kg or higher) 

Higher ACR 20 response rates 
for ETN than INF at 1 year 
(41% vs. 26%; P=NR) 

Fair 

Rituximab vs. Anti-tumor Necrosis Factor Therapies 

*Finckh et 
al., 200772 

Prospective 
cohort 

116 

6 months 

Population-based, 
Switzerland; 
Patients who have 
failed at least 1 Anti-
TNF treatment; 
mean disease 
duration 9-10 yrs 

RTX (2 infusions, 
1000 mg) vs. anti-TNF 
agent (INF, ETN or 
ADA, dosages NR) 

Greater reduction in DAS28 at 
6 months for RTX vs. Anti-TNF 
(-1.6 vs. -0.98; P=0.01) 

Fair 

* New study added since last review. 
ACR = American College of Rheumatology; ADA = adalimumab; ATTEST = Abatacept or infliximab vs. placebo, a trial for 
tolerability, efficacy, and safety in treating rheumatoid arthritis; CI = confidence interval; DAS = disease activity score; DMARD 
= disease modifying antirheumatic drug; ETN = etanercept; INF = infliximab; mg/kg = milligram/kilogram; mACR = modified 
American College of Rheumatology; NR = not reported; NS = not significant; PCS = physical component score; RA = 
rheumatoid arthritis; TNF = tumor necrosis factor; US = United States; vs. = versus 

 
Abatacept versus infliximab. One head-to-head multinational RCT (N=431) examined the 

effectiveness of abatacept (10 mg/kg every 4 weeks) and infliximab (3 mg/kg every 8 weeks) 
over 1 year.66 All participants had active RA, were MTX-resistant, and continued on background 
MTX for the study. At 1 year abatacept had a greater reduction in DAS28 than infliximab  
(-2.88 vs. -2.25; estimate of difference -0.62; 95% CI, -0.96 to -0.29). There was also a 
nonsignificant trend in DAS, ESR (erythrocyte sedimentation rate) defined, remission (18.7% vs. 
12.2%; estimate of difference 6.5; 95% CI, -2.2 to 15.2). Additionally, ACR 20 response was 
significantly higher for abatacept than infliximab (72.4 percent vs. 55.8 percent, estimate of 
difference 16.7 percent; 95% CI, 5.5 to 27.8) but ACR 50 and ACR 70 did not reach statistical 
significance. This study is limited by the fixed dosing of infliximab, which may be lower than 
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generally used in practice. Additionally, the study was powered only to detect differences 
between the biologics with placebo at 197 days. 

Adalimumab versus etanercept. One 52-week prospective observational study used the 
nationwide Danish DANBIO registry to examine TNF inhibitors adalimumab, etanercept, and 
infliximab in patients (n=2,326) with RA in whom the first biologic treatment was initiated.73 
Twenty-nine percent received adalimumab (mean: 40 mg), 22 percent received etanercept (mean: 
45 mg), and 49 percent received infliximab (mean: 3.5 mg/kg). After correction for differences 
in sex, age, disease duration, seropositivity, DAS28, concomitant MTX and prednisolone 
treatement, number of previous DMARDs, Health Assessment Questionnaire (HAQ) at baseline, 
the odds of achieving an ACR 70 at 6 months was not significant for adalimumab compared with 
etanercept (OR 1.15; 95% CI, 0.82 to 1.60). However, achieving a good EULAR response was 
higher for adalimumab (OR 1.49; 95% CI, 1.13 to 1.96). Results were similar at 12 months (data 
NR). This study is limited by the lack of blinding to treatment 

Etanercept versus infliximab. The nonrandomized, open-label effectiveness study (N=369) 
assessed the effectiveness and safety of etanercept (25 mg twice weekly) and infliximab (3 
mg/kg or higher every 8 weeks).67 Study duration was 12 months. Comparisons of etanercept and 
infliximab with the leflunomide arm are reported in the section below comparing oral DMARDs 
with biologic DMARDs. Etanercept had significantly greater improvement on the ACR 20 at 3 
months (P<0.02; data NR) and 6 months (P<0.05; data NR) and on the ACR 50 at 3 months 
(P<0.005; data NR) than infliximab. The authors attributed these differences partly to a high 
need of dose adjustments (57 percent) in the infliximab group during the first months of the 
study. No significant differences between the therapy groups could be detected after 6 months.  

Three prospective cohort studies provide similar results, initially favoring etanercept, but 
with differences lessening over longer time periods.69-71 The first prospective cohort study 
(N=161) in anti-TNF naïve patients found a higher change in DAS28 at 6 months for etanercept 
than infliximab (- 1.7 vs. -1.3; P=0.03), but no differences in EULAR responses.70 The second 
prospective cohort (N=707) in anti-TNF naïve patients found a higher change in DAS28 at 12 
months for etanercept than infliximab (-1.8 vs. -1.2, P<0.05). A prospective cohort (N=949) with 
longer followup found that etanercept treatments led to greater improvement on the ACR 50 than 
infliximab during the first months of treatment, but no differences were noted thereafter for up to 
36 months.69 The authors of this study created an index called the LUNDEX (an index of drug 
efficacy in clinical practice developed at Lund University in Sweden, calculated as the 
proportion of starters still on the drug at time T times the proportion responding at time T), 
which takes adherence and efficacy together into consideration. Patients on etanercept achieved 
higher LUNDEX scores than patients on infliximab, which reflected a significantly lower level 
of adherence of patients on infliximab compared with those on etanercept (data NR; P<0.001).  

Findings from the U.S. prospective cohort study, which was based on the RADIUS 
(Rheumatoid Arthritis DMARD Intervention and Utilization Study) program and funded by the 
maker of etanercept, reported similar results.68 Etanercept-treated patients had greater responses 
than infliximab-treated patients on the modified ACR 20 (mACR 20, which omits ESR and C-
reactive protein [CRP] values because they are infrequently measured in clinical practice); 
percentage improvement rates were 43 percent for etanercept plus MTX, 41 percent for 
etanercept monotherapy, 35 percent for infliximab plus MTX, and 26 percent for infliximab 
monotherapy (P=NR). Similarly a Danish cohort (described above in adalimumab vs. etanercept) 
found a higher odds of achieving an ACR 70 and a good EULAR response at 6 months for 
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etanercept compared with infliximab (good EULAR for etanercept: OR, 1.41; 95% CI, 1.09 to 
1.84).73  

Adalimumab versus infliximab. In addition to examining the effects of etanercept, two 
prospective cohort studies examined adalimumab with infliximab.71, 73 The first (N=116) 
examined adalimumab with infliximab in anti-TNF naïve patients as part of the Dutch 
Rheumatoid Arthritis Monitoring (DREAM) register. Adalimumab-treated patients had a greater 
decrease in DAS28 than infliximab-treated patients at 1 year (- 1.8 vs. -1.2, P<0.05).71 Similarly, 
the Danish cohort (described above in adalimumab vs. etanercept) found a higher odds of 
achieving an ACR 70 and good EULAR response at 6 months for adalimub compared with 
infliximab (good EULAR for adalimumab: OR 2.10; 95% CI 1.66 to 2.66).73 

Rituximab versus anti-TNF. One cohort study (N=116) examined the effectiveness of 
rituximab (1,000 mg x 2 with concomitant IV glucocorticoids) compared to other anti-TNF 
agents in patients who had inadequate response to previous ant-TNF therapy.72 The population 
included Swiss patients receiving anti-TNF therapy in 2003. Patients included in this analyses 
had an inadequate response to at least one anti-TNF agent (infliximab, etanercept, or 
adalimumab) and initiated a second or third anti-TNF or rituximab. At 6 months, rituximab-
treated patients had a greater decrease in DAS28 than patients treated with an alternative anti-
TNF agent (-1.6 vs. -0.98, P=0.01).72  

Indirect head-to-head comparisons of biologic DMARDs. Multiple placebo-controlled RCTs 
and meta-analyses25, 29, 112 provide evidence on the efficacy of abatacept,66, 113-117 adalimumab,118-

127 anakinra,75, 128-134 etanercept,86, 126, 135-145 infliximab,66, 126, 135, 146-156, rituximab,84, 157-163 
certolizumab pegol,164-168 golimumab,166, 169-171 and tocilizumab.164, 172-178 Most of these studies 
were conducted in patients who previously failed oral DMARD treatment.  

Using information from these placebo-controlled trials, several research groups did meta-
analyses to produce adjusted indirect comparisons of biologic DMARDs.28, 74, 75, 179, 180 The 
underlying assumption for adjusted indirect comparisons to be valid is that the relative efficacy 
of an intervention is consistent across included studies.181 In the more recent analysis, findings 
suggested that efficacy does not differ substantially for adalimumab, etanercept, and infliximab, 
abatacept, and rituximab.27, 74, 180 However, given the wide confidence intervals, clinically 
significant differences cannot be excluded with certainty. Compared with anakinra, point 
estimates favored adalimumab, etanercept, and infliximab, but the results were not all 
statistically significantly different.74, 180 Adjusted indirect comparisons of anti-TNF drugs as a 
class with anakinra showed a statistically significantly greater efficacy of the anti-TNF drugs on 
ACR 20 but not on ACR 50.74  

Mixed treatment comparisons. Our team conducted mixed treatment comparisons (MTC) 
meta-analyses using Bayesian methods for ACR 20/50/70 that included RCTs of abatacept, 
adalimumab, anakinra, etanercept, golimumab, infliximab, rituximab, and tocilizumab in MTX- 
resistant patients. A summary of the studies included and network diagram are described in 
Table 14 and Figure 2. In the analysis of ACR 50, the data show that etanercept has the highest 
mean treatment response and anakinra the lowest mean response. Point estimates favor other 
biologics over anakinra; but the differences were only statistically significant for comparisons 
with adalimumab and etanercept for ACR 50. In addition, point estimates for etanercept are  
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Table 14. Summary of the 30 studies included in mixed treatment comparison meta-analysis 

Treatment Author and Year Study Name 

Time-Point 
for ACR 50 
(weeks) 

Total 
N 

Abatacept Kremer, 2006116 AIM 24 652 
 Kremer, 2003113 NR 24 234 
 Schiff, 2008a66 ATTEST 28 266 

Adalimumab Weinblatt, 2003123 ARMADA 24 129 
  Furst, 2003121 STAR 24 636 
  Keystone, 2004120 NR 52 619 
  van de Putte, 2004122 NR 26 438 
  van de Putte, 2003119 NR 12 212 
  Kim, 2007127 NR 24 128 
  Chen, 2008182 NR 12 47 

Anakinra Cohen, 2002131 NR 24 153 
  Cohen, 2004133 NR 24 506 
  Bresnihan, 1998128 NR 24 353 

Etanercept Moreland, 1999140 NR 26 158 
  Weinblatt, 1999142 NR 24 89 
  Lan, 2004143 NR 12 58 
  Moreland, 1997144 NR 12 88 

Golimumab Keystone, 2009169 GO-FORWARD 14 222 
  Kay, 2008166 NR 16 70 
Infliximab Abe, 2006153 NR 14 147 
  Kavanaugh, 2000154 NR 12 21 
  Zhang, 2006156 NR 18 173 
  Maini, 1999148 ATTRACT 30 428 
  Westhovens, 2006155 START 22 1,084 
  Schiff, 2008a,66 ATTEST 28 275 

Rituximab Edwards, 200484 NR 24 80 
  Emery, 2010162 SERENE 24 512 

Tocilizumab Kremer, 2010178 LITHE 24 1,196 
  Smolen, 2008164 OPTION 24 623 
  Genovese, 2008176 TOWARD 24 1,220 
  Maini, 2006174 CHARISMA 16 148 

NR = not reported   
a Schiff 2008 (ATTEST) is listed twice as the study included comparisons with both abatacept and infliximab.  
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Figure 2. Evidence network for ACR 50 mixed treatment comparisons  

 
favored over the other included biologics (ACR 50 OR range for etanercept 2.39-5.20). The 
differences showed statistically significant improvements in disease activity with etanercept than 
with abatacept, adalimumab, anakinra, infliximab, rituximab, or tocilizumab, but no statistically 
significant differences between etanercept and golimumab. 

As described in Appendix  four sensitivity analyses were conducted to examine various 
sources of potential heterogeneity. The four analyses are described below and results are 
presented in Table 15. 

 Sensitivity Analysis 1: Four trials with early escape designs were removed in the main 
MTC analysis because a large number of crossovers (from placebo to active treatment) in 
these studies might have led to inaccurate calculations of treatment effects. These four 
studies were included in a sensitivity analysis to gauge potential impact on overall results. 

 Sensitivity Analysis 2: Some trials included in the MTC did not have patients in the 
relevant arms on a background dose of MTX. To separate the effects that combination 
therapy may have on the relative treatment effects, monotherapy trials were removed in a 
sensitivity analysis. 

 Sensitivity Analysis 3: To evaluate whether study duration influenced our findings, and 
to compare with other analyses that have used a 6-month cutoff, the ACR 50 analysis was 
rerun with studies of durations of 22 weeks or longer. 

 Sensitivity Analysis 4: Two trials with etanercept, Lan 2004143 and Moreland 1997,144 
had both a high ACR 50 response and low placebo response. Due to the relatively large 
differences between treatment and placebo response, we removed these two trials in a 
sensitivity analysis. 

Infliximab Golimumab

Placebo

Abatacept 

Anakinra 

Etanercept Rituximab

Adalimumab

Tocilizumab

1 trial

6 trials 2 trials

3 trials

3 trials

4 trials 2 trials

4 trials

7 trials

Note : The total number of trials does not appear to equal30 (the total number of studies included in the 
analysis ) because some trials have multiple arms that were included.  
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Table 15. Expected (mean) ACR 50 treatment response of biologic DMARDs 

 S c enario 

T reatment AC R  50 
S ens itivity 
Analys is  1 

S ens itivity 
Analys is  2 

S ens itivity 
Analys is  3 

S ens itivity 
Analys is  4 

Placebo 0.0943 0.0874 0.1029 0.0922 0.0964 
Abatacept 0.2767 0.2603 0.2972 0.2762 0.2818 
Adalimumab 0.3591 0.3381 0.3734 0.3377 0.3824 
Anakinra 0.2220 0.2076 0.2663 0.2171 0.2283 
Certolizumab NA 0.4837 NA NA NA 
Etanercept 0.6353 0.6129 0.6844 0.6088 0.7129 
Golimumab 0.3909 0.3691 0.4173 NA 0.3986 
Infliximab 0.2810 0.2643 0.3017 0.2960 0.2861 
Rituximab 0.2957 0.2770 0.3179 0.2911 0.3041 
Tocilizumab 0.3118 0.2948 0.3300 0.3324 0.3153 
NA = not applicable 

 
In the analysis of ACR 50, the data show that etanercept has the highest mean treatment 

response and anakinra the lowest mean response. Under each scenario, this trend was 
maintained. Ranking of the other biologics show that golimumab and adalimumab have the 
second and third highest response in the ACR 50 analysis and Sensitivity Analyses 2 and 4. In 
Sensitivity Analysis 3, which included studies with durations of 22 weeks or more, adalimumab 
and tocilizumab rank behind etanercept, respectively (there are no longer any studies of 
golimumab included in this analysis). In the sensitivity analysis including all 34 potential studies 
(Sensitivity Analysis 1), certolizumab pegol has the second highest response, but this relative 
ranking may be due to the difference in study design, with the required early escape biasing 
results in favor of active treatment. The results from the sensitivity analyses show the model to 
be fairly robust. 

These findings are consistent with a good-quality German retrospective cohort study based 
on the RABBIT (German acronym for Rheumatoid Arthritis – Observation of Biologic Therapy) 
database, which reports higher discontinuation rates due to lack of efficacy for patients on 
anakinra than for patients on either etanercept or infliximab after 12 months of treatment (30 
percent vs. 20 percent vs. 20 percent; P=NR).88 In addition, they are consistent with several 
cohort studies reporting greater improvements in disease activity with etanercept than with 
infliximab.68-71 Similarly, one meta-analysis of short-term (12-30 week) treatment of etanercept, 
adalimumab, and infliximab found higher risk ratios for reaching ACR 50 for etanercept than 
adalimumab and infliximab (ACR 50 for etanercept 5.28, 95% CI, 3.12 to 8.92; adalimumab 
3.50, 95% CI, 2.75 to 4.44, infliximab 2.68, 95% CI, 1.79 to 3.99.183  

Comparisons with other MTC meta-analyses of biologic DMARDs. We compared our 
analysis with four other reviews using MTC meta-analyses that compared biologic DMARDs 
(Nixon 2007,184 Devine 2011,185 Bergman 2010,186 and CADTH 2010187). All the meta-analyses 
present arm-based random effects logistic regression models within a Bayesian framework. Two 
of the MTC analyses, Devine 2011 and Nixon 2007, use meta-regression to adjust for study-level 
covariables. Some differences exist between the inclusion/exclusion criteria of our analysis 
compared with the others, shown in Table 16.  
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Table 16. Exclusion criteria of MTC meta-analyses 
  Exclusions 

Study 6-Month Duration MTX Naïve Monotherapy 
Biologic 
Failure 

Low-Dose 
MTX 

Devine, 2011 x   x  

Bergman, 2010 x x    

CADTH, 2010 x x x x x 

Nixon, 2007 x  x   

RTI-UNC EPC 
2011 analysis 

Limited to 6-month 
duration In 
sensitivity analysis 

x Removed these 
studies in a 
sensitivity analysis 

x  

 
These differences in criteria led to a different set of studies included in the MTC. Studies 

included in the other meta-analyses, including our MTC meta-analysis, are listed in Table 14. 
Reasons for exclusion from our MTC are listed beside trial name. Figure 3 illustrates the relative 
treatment effect for ACR response. 

Biologic DMARD versus oral DMARD. Four RCTs, a nonrandomized trial, and a 
prospective cohort study determined the comparative efficacy and safety of various biologic and 
oral DMARDs with approved doses. The RCTs compared adalimumab,76 etanercept,77, 86 and 
tocilizumab173 with MTX; the nonrandomized trial compared etanercept and infliximab with 
leflunomide;67 and the cohort study assessed differences in class effects (Table 17).78 No 
evidence exists on abatacept, anakinra, and rituximab, certolizumab, golimumab, or on oral 
DMARDs other than MTX and leflunomide. Disease activity and remission results are presented 
in Table 17 and radiographic damage in Table 18. 

Biologic DMARDs as a class versus oral DMARDs as a class. A prospective cohort study 
examined differences in clinical and functional remission between biologics as a class 
(adalimumab, anakinra, etanercept, infliximab (n=818) and oral DMARDs as a class (n=265) in 
patients who had failed two previous DMARD treatments.78 This study was population-based 
and part of RABBIT, a German long-term, prospective cohort study of RA patients who had 
required a change in therapy in daily rheumatologic care. Patients on biologics were younger and 
had a significantly more active disease at baseline. In a multivariate logistic regression, adjusting 
for baseline confounders, the investigators determined that patients on biologics had a 
statistically significantly greater chance of remission (DAS<2.6) after 12 months of treatment 
(OR, 1.95; 95% CI, 1.20 to 3.19). Likewise, patients treated with biologics had an almost four 
times higher likelihood of achieving functional independence than patients treated with oral 
DMARDs (OR, 3.88; 95% CI, 1.71 to 8.79). Nevertheless, both groups had a substantial risk of 
relapse during the treatment period. Approximately one-half of the patients who were in 
remission at 6 months achieved a sustained remission until 12 months (biologics, 55 percent; oral 
DMARDs, 58 percent). 

Adalimumab versus MTX. The PREMIER study was conducted in MTX-naive patients with 
early (disease duration<3 years), aggressive RA.76 This multinational study randomized 799 
patients with early RA to a combination of adalimumab (40 mg every other week) and MTX (20 
mg/week), adalimumab monotherapy (40 mg every other week), or MTX monotherapy (20 
mg/week). Two treatment arms of this 2-year study assessed differences in the efficacy of 
adalimumab monotherapy (40 mg every other week) and MTX monotherapy (20 mg/week). 
After 2 years, the proportion of patients who met ACR 50 criteria was lower for those on  
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Figure 3. Relative treatment effect for ACR 50 response for biologics 

 

Relative Treatment Effect for ACR 50 Response

0.01 0.1 0.2 0.5 1 2 5 10 100 

Etanercept vs. Tocilizumab 3.59 (1.73, 9.80)

Etanercept vs. Rituximab 3.76 (1.51, 12.67)

Etanercept vs. Infliximab 4.17 (2.00, 11.17)

Etanercept vs. Golimumab 2.39 (0.92, 8.64)

Etanercept vs. Anakinra 7.17 (2.46, 16.86)

Etanercept vs. Adalimumab  3.50 (1.37, 7.63)

Etanercept vs. Abatacept  5.20 (2.00, 11.78)

Anakinra vs. Tocilizumab 0.58 (0.32, 1.30)

Anakinra vs. Rituximab 0.61 (0.27, 1.70)

Anakinra vs. Infliximab 0.68 (0.36, 1.47)

Anakinra vs. Golimumab 0.39 (0.16, 1.18)

Anakinra vs. Etanercept 0.14 (0.06, 0.41)

Anakinra vs. Adalimumab 0.53 (0.25, 0.99)

Anakinra vs. Abatacept 0.79 (0.36, 1.58)

Adalimumab vs. Tocilizumab  1.19 (0.74, 2.27)

Adalimumab vs. Rituximab  1.25 (0.61, 3.04)

Adalimumab vs. Infliximab 1.39 (0.86, 2.53)

Adalimumab vs. Golimumab 0.80 (0.36, 2.14)

Adalimumab vs. Etanercept  0.29 (0.13, 0.73)

Adalimumab vs. Anakinra 1.88 (1.01, 3.98)

Adalimumab vs. Abatacept  1.54 (0.84, 2.73)

Abatacept vs. Tocilizumab 0.80 (0.47, 1.57)

Abatacept vs. Rituximab 0.84 (0.39, 2.08)

Abatacept vs. Infliximab 0.94 (0.58, 1.65)

Abatacept vs. Golimumab  0.54 (0.23, 1.49)

Abatacept vs. Etanercept  0.19 (0.08, 0.50)

Abatacept vs. Anakinra 1.26 (0.63, 2.78)

Abatacept vs. Adalimumab  0.65 (0.37, 1.20)

Comparison 
Drug A vs. Drug B 

Odds Ratio (95% 
Credible Interval) 

Favors Drug B Favors Drug A
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Figure 3. Relative treatment effect for ACR 50 response for biologics (continued) 

 

Relative Treatment Effect for ACR 50 Response

0.01 0.1 0.2 0.5 1 2 5 10

Tocilizumab vs. Rituximab 1.19 (0.47, 2.40)

Tocilizumab vs. Infliximab 1.20 (0.66, 1.98)

Tocilizumab vs. Golimumab 0.79 (0.28, 1.70)

Tocilizumab vs. Etanercept  0.28 (0.10, 0.58)

Tocilizumab vs. Anakinra 1.71 (0.77, 3.16)

Tocilizumab vs. Adalimumab  0.84 (0.44, 1.35)

Tocilizumab vs. Abatacept  1.24 (0.64, 2.13)

Rituximab vs. Tocilizumab 0.84 (0.42, 2.12)

Rituximab vs. Infliximab 1.15 (0.48, 2.42)

Rituximab vs. Golimumab  0.75 (0.22, 1.89)

Rituximab vs. Etanercept  0.27 (0.08, 0.66)

Rituximab vs. Anakinra 1.63 (0.59, 3.68)

Rituximab vs. Adalimumab  0.80 (0.33, 1.65)

Rituximab vs. Abatacept  1.19 (0.48, 2.57)

Infliximab vs. Tocilizumab 0.83 (0.51, 1.52)

Infliximab vs. Rituximab 0.87 (0.41, 2.07)

Infliximab vs. Golimumab 0.68 (0.25, 1.47)

Infliximab vs. Etanercept  0.24 (0.09, 0.50)

Infliximab vs. Anakinra 1.48 (0.68, 2.75)

Infliximab vs. Adalimumab 0.72 (0.40, 1.17)

Infliximab vs. Abatacept 1.06 (0.61, 1.74)

Golimumab vs. Tocilizumab 1.27 (0.59, 3.57)

Golimumab vs. Rituximab  1.33 (0.53, 4.54)

Golimumab vs. Infliximab 1.47 (0.68, 4.05)

Golimumab vs. Etanercept 0.42 (0.12, 1.08)

Golimumab vs. Anakinra 2.57 (0.85, 6.10)

Golimumab vs. Adalimumab 1.25 (0.47, 2.76)

Golimumab vs. Abatacept 1.87 (0.67, 4.29)

Favors Drug B Favors Drug A

Comparison 
Drug A vs. Drug B 

Odds Ratio (95% 
Credible Interval) 
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Table 17. Disease activity and remission for biologic DMARD versus oral DMARD 

Study 

Study Design 
N 
Duration Study Population 

Comparison  
(dose) Results  

Quality 
Rating 

Adalimumab vs. Oral DMARD 
(DMARD naïve) 

Breedveld et al., 
200676 
PREMIER study 

RCT 

799 

2 years 

Early, aggressive RA; 
MTX-naive; mean 
disease duration NR (<3 
years) 

ADA (40 mg 
biweekly) vs. MTX 
(20 mg/week)  

Lower ACR 50 response 
rates for ADA than MTX 
(37% vs. 43%; P=NR)  

Fair 

Etanercept vs. Oral DMARD 
(DMARD naive) 

Bathon et al., 
2000;77 Genovese 
et al., 2002;188 
Genovese et al., 
2005189 
ERA study 

RCT 

632 (512) 

12 months (1 
year open-label 
extension) 

Early, aggressive RA; 
MTX-naive; mean 
disease duration 11.7 
months 

ETN (10 or 25 mg 
twice weekly) vs. 
MTX (20 mg/week) 

Similar ACR 20 at 12 
months for ETN vs. MTX 
(72% vs. 65%; P=0.16)  

Fair 

(Prior DMARD failure) 
Klareskog et al., 
200486 
van der Heijde et 
al., 2006136 
van der Heijde et 
al., 2006138 
TEMPO study 

RCT 

686 (503 for 2 
year results) 

52 weeks (2 
years, 100 
weeks) 

Active RA; had failed at 
least 1 DMARD other 
than MTX; mean 
disease duration 6.6 
years 

ETN (25 mg twice 
weekly) vs. MTX 
(7.5 titrated to 20 
mg/week) 

Higher area under curve 
of ACR-N for ETN than 
MTX(14.7%-years vs. 
12.2%-years; P= NR) at 
24 weeks; but similar 
ACR 20 at 52 weeks 
(76% vs. 75%, P=NR) 

Fair 

Geborek et al., 
200267 

Nonrandomized, 
open-label trial 

369 

12 months 

Population-based; 
active RA; had failed at 
least 2 DMARDs; mean 
disease duration 14.5 
years 

ETN (25 mg twice 
weekly) vs. INF (3 
mg/kg or higher) 
vs. LEF (20 
mg/day) 

Higher ACR 20/50 
responses for ETN and 
INF vs. LEF at 3 months 
(data NR; P<0.05) and for 
ETN vs. LEF at 6 months 
(data NR; P<0.05); results 
for 12 months: NR 

Fair 

Tocilizumab vs. MTX 
(DMARD naïve) 

*Nishimoto et al., 
2009173 SATORI 
study 

RCT 

127 

24 weeks 

Active RA; inadequate 
response to MTX 

TCZ (8 mg every 4 
weeks) vs. MTX (8 
mg/week) 

Higher ACR 20 response 
for TCZ than MTX (80.3% 
vs. 25.0%; P<0.001) 

Fair 

Biologic class vs. DMARD class 

Listing et al., 
200678 

Prospective 
cohort  

1,083 

12 months 

Population-
based; patients 
with active RA 
who required 
change in 
therapy; mean 
disease duration 
9.6 years 

Biologics as a class 
(ADA, ANA, ETN, INF; 
dose NR) vs. DMARDs 
as a class (dose NR) 

Significantly higher chance 
of remission for biologics 
than oral DMARDs (OR, 
1.95; 95% CI, 1.20 to 
3.19) 

Fair 

* New study added since last review. 
ACR = American College of Rheumatology; ADA = adalimumab; ANA = anakinra; CI = confidence interval; DAS = disease 
activity score; DMARD = disease modifying antirheumatic drug; ERA = early rheumatoid arthritis; ETN = etanercept; INF = 
infliximab; LEF = leflunomide; mg = milligram; MTX = methotrexate; NR = not reported; OR = odds ratio; RA = rheumatoid 
arthritis; RCT = randomized controlled trial; TCZ = tocilizumab; vs. = versus 
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Table 18. Radiographic joint damage in biologic DMARDs versus oral DMARD studies  

Study 

Study Design 
N 
Duration 

Population With 
Early RA (<3 
years) 

Comparison  
(dose) Radiographic Outcomes 

Adalimumab vs. Oral DMARD 

Breedveld et 
al., 200676, 
*Hoff et al., 
2009190 
PREMIER 
study 

RCT 

799  

2 years 

Yes; MTX-naive 
patients with 
early, aggressive 
RA 

ADA (40 mg biweekly) vs. 
MTX (20 mg/week) 

Total modified Sharp score change: 
5.5 vs. 10.4; P<0.001 

Erosion score change: 3.0 vs. 6.4; 
P<0.001 

Joint space narrowing score change: 
2.6 vs. 4.0; P<0.001 

Etanercept vs. Oral DMARD 

Bathon et al., 
2000;77 
Genovese et 
al., 2002;188 
Genovese et 
al., 2005189 
ERA study 

RCT 

632 (512) 

12 months (1 
year open-label 
extension) 

Yes; MTX-naive 
patients with 
early, aggressive 
RA  

ETN (10 or 25 mg twice 
weekly) vs. MTX (20 
mg/week)  

Total Sharp score change: 1.0 vs. 
1.59; P= 9,111 

Erosion score change: 0.47 vs. 1.03; 
P=0.006 

Klareskog et 
al., 200486 
van der Heijde 
et al., 2006136 
van der Heijde 
et al., 2006138 
TEMPO study 

RCT 

686 (503 for 2-
year results) 

52 weeks (2 
years, 100 
weeks) 

No ETN (25 mg twice 
weekly) vs. MTX (7.5 
titrated to 20 mg/week) 

At 1 year: 

Total modified Sharp score change: 
0.52 vs. 2.80; P=0.047 

Erosion score change: 0.21 vs. 1.68; 
P<0.008 

Joint space narrowing score change: 
0.32 vs. 1.12; P=NR (NS) 

* New study added since last review. 
ADA = adalimumab; DMARD = disease modifying antirheumatic drug; ERA = early rheumatoid arthritis; ETN = etanercept; 
INF = infliximab; LEF = leflunomide; mg = milligram; MTX = methotrexate; NR = not reported; P=NR (NS), p value not 
reported but authors stated it was not significant; RA = rheumatoid arthritis; RCT = randomized controlled trial; TCZ = 
tocilizumab; TEMPO = Trial of etanercept and Methotrexate with radiographic patient outcomes; vs. = versus 

 
adalimumab than for those on MTX monotherapy (37 percent vs. 43 percent; P=NR). In 
contrast, radiographic progression was statistically significantly lower in patients treated with 
adalimumab than with MTX (5.5 vs. 10.4 Sharp units; P<0.001) (Table 18). No difference was 
apparent in clinical remission (DAS 28<2.6) between the two treatment groups (both 25 percent); 
discontinuation rates due to lack of efficacy were similar in the adalimumab and MTX groups 
(19.0 percent vs. 17.9 percent; P=NR). We report on results of the other comparisons of the 
PREMIER study in the respective sections (below) on Biologic DMARD plus oral DMARD 
versus biologic DMARD and Biologic DMARD plus oral DMARD versus oral DMARD. 

Etanercept versus MTX. Two trials (in six publications) compared etanercept (10 mg or 25 
mg twice weekly) with MTX (20 mg/week) over 52 weeks.77, 86, 136, 138, 188, 189 The ERA (Early 
Rheumatoid Arthritis) study (N=632) was conducted in patients with early RA who were MTX- 
naive.77, 188, 189 The TEMPO (Trial of Etanercept and Methotrexate with Radiographic Patient 
Outcomes) trial86, 136, 138 randomized 686 patients to etanercept plus MTX (25 mg twice weekly 
plus up to 20 mg/week MTX), etanercept monotherapy (25 mg twice weekly), and MTX 
monotherapy (up to 20 mg/week).86, 136, 138 Patients had active RA and had failed at least one 
DMARD other than MTX. About 57 percent of the study population was MTX naive. Patients 
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who had either failed prior MTX treatment or experienced toxic effects were excluded from this 
study. 

Both studies failed to show statistically significant differences between etanercept and MTX 
in clinical and health outcome measures (SF-36, the Health Assessment Questionnaire [HAQ], 
the Arthritis-Specific Health Index [ASHI]), and ACR 20/50/70 responses at study endpoints (52 
weeks). By contrast, radiographic outcomes were significantly better in patients on etanercept 
than in those on MTX. For example, in the ERA trial, 72 percent of patients on etanercept and 60 
percent on MTX had no radiographic progression of disease (P=0.007). Improved radiographic 
outcomes were maintained during an open-label extension of the ERA study to 2 years188 and 5 
years.189 

Etanercept or infliximab versus leflunomide. No RCT compared biologic DMARDs to 
leflunomide. The only head-to-head evidence came from a nonrandomized, open-label study 
(N=369) that accessed the efficacy and safety of etanercept (25 mg twice weekly), infliximab 
(3 mg/kg or higher every 8 weeks), and leflunomide (20 mg/day).67 This study has been 
described in greater detail in the section (above) on Biologic DMARD versus biologic DMARD. 
At 3 months and 6 months, a greater percentage of patients on etanercept met ACR 20 and ACR 
50 criteria than those on leflunomide (data NR; P<0.05). A greater percentage of patients on 
infliximab achieved ACR 20 and ACR 50 criteria at 3 months than those on leflunomide (data 
NR; P<0.05). The authors did not report 12-month data. Both etanercept and infliximab led to 
significant reductions in prednisolone dosage; by contrast, the investigators did not find any 
reduction in prednisolone dosage with leflunomide. These findings must be viewed cautiously. 
Baseline characteristics of patients differed substantially between the leflunomide group and the 
biologic groups. Leflunomide patients were older and had significantly more joint damage than 
patients on etanercept or infliximab. Such differences can potentially confound results, 
introducing bias that would support differences in results among these treatment groups.  

Golimumab versus MTX. Two RCTs compared unapproved doses of golimumab (100 mg) 
with MTX.92, 169 These two studies are referenced in other sections of this report for study arms 
using approved doses (e.g., golimumab 50 mg plus MTX compared with MTX section), but we 
do not include them in Table 17 and 18, the overview, our conclusions, or in strength of evidence 
tables due to the use of unapproved doses in the golimumab plus placebo arms, because it is 
difficult to draw conclusions about the comparative effectiveness of the approved use of 
golimumab (50 mg every 4 weeks) with MTX. 

The GO-FORWARD study was a phase III, multicenter 52-week trial that randomized 
subjects (assigned in a 3:3:2:2 ratio) to receive placebo injections plus MTX, golimumab 100 mg 
injections plus placebo, golimumab 50 mg injections plus MTX, or golimumab 50 mg injections 
plus MTX 52.169 At week 16, patients in the first three groups who had less than 20% 
improvement in tender and swollen joints were allowed to enter an early escape The trial found 
no difference in the ACR 20 response between those treated with golimumab 100 mg and those 
treated with MTX at 52 weeks (ACR 20 45 percent vs. 44 percent, P=NS, NR). 

The GO-BEFORE study was a phase III, multicenter trial that randomized subjects to 
subcutaneous placebo injections plus MTX, golimumab 100 mg injections plus placebo, 
golimumab 50 mg injections plus MTX, or golimumab 100 mg injections plus MTX capsules.92 
At week 24, there were no differences in ACR 20, 50, or 70 between those treated with 
golimumab 100 mg and those treated with MTX (ACR 50: 32.7 percent vs. 29.4 percent, P=NR) 
data NR).  
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Tocilizumab versus MTX. The SATORI study, a multisite RCT in Japan, examined 127 
patients with active RA and an inadequate response to MTX.173 Subjects were randomized to 
MTX (8 mg/week) plus placebo or to tocilizumab (8 mg/kg every 4 weeks) plus placebo. After 
24 weeks, those treated with tocilizumab had significantly higher ACR 20 response than those 
treated with MTX (80.3 percent vs. 25.0 percent, P<0.001). The study findings are limited by a 
high withdrawal rate; 48% of patients in the MTX group, compared with 11% in the tocilizumab 
group withdrew during the study, mostly due to unsatisfactory response. Additionally, the dose 
of MTX used in this study is below the dose usually considered therapeutic. Mulitnational 
evidence-based recommendations suggest starting MTX at 10-15 mg/week, with the escalation 
of 5 mg every 2-4 weeks up to 20-30 mg week.191 Thus, this study does not provide evidence that 
is relevant to determine how tocilizumab compares with MTX as it is generally used in clinical 
practice. 

Biologic combinations: Biologic DMARD plus biologic DMARD versus biologic 
DMARD. A 24-week RCT did not detect any synergistic effects of a combination treatment of 
etanercept (25 mg/week or 50 mg/week) and anakinra (100 mg/day) compared with etanercept 
monotherapy (Table 19).79 Overall, 242 patients who were on stable doses of MTX treatment 
were enrolled. At endpoint, combination treatment did not lead to greater efficacy than 
etanercept only. Furthermore, the frequency of serious adverse events was substantially higher in 
the combination groups (14.8 percent for 50 mg etanercept plus anakinra, 4.9 percent for 25 mg 
etanercept plus anakinra, and 2.5 percent for etanercept only; P=NR). Likewise, withdrawals 
because of adverse events were higher in the combination groups than in the etanercept group 
(8.6 percent vs. 7.4 percent; P=NR). 
Table 19. Disease activity and remission for biologic DMARD+biologic DMARD versus biologic 
DMARD studies  

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results  

Quality 
Rating 

ETN+AKA vs. ETN 

Genovese et 
al., 200479 

RCT 

242 

24 weeks 

Inadequate control 
of disease with 
MTX; mean disease 
duration 9.9 years 

ETN (25 mg twice 
weekly)+ANK (100 
mg/day) vs. ETN (25 
mg/week)  

Higher ACR 50 response 
rates for ETN 
monotherapy (31% vs. 
41%; P=0.914) 

Fair 

ETN+ABA vs. ETN 

*Weinblatt, 
et al., 200780 

RCT 

121 

1 year 

2-year long-term 
extension 

Patients on ETN; 
mean disease 
duration 12.8-13 yrs 

ETN (25 mg twice 
weekly)+ABA 2g/kg 
increased to 10 mg/kg 
after 1 year) vs. ETN (25 
mg twice weekly) 

No difference in mACR 
20/50/70 response rates at 
1 year 

Fair 

* New study added since last review. 
ABA = abatacept; ACR = American College of Rheumatology; ANK = anakinra; ETN = etanercept; kilogram = kg; mACR = 
modified American College of Rheumatology; milligram = mg; RCT = randomized controlled trial; vs. = versus; yr = year  

 
Similarly, a 1-year RCT (N=121) followed by a 2-year open-label long-term extension 

(N=80) found no significant differences in modified ACR 20 at 1 year or at 2 and 3 years in the 
long-term extension for patients treated with abatacept (2 mg/kg for RCT, 10 mg in long-term 
extension) combined with etanercept (25 mg twice weekly) compared to etanercept only (Table 
19).80 Although the initial RCT dosing of abatacept was lower than currently used clinically, the 
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frequency of serious adverse events was higher in the abatacept combined with etanercept-
treated patients than in the etanercept-only treated patients. 

Biologic DMARD plus oral DMARD versus biologic DMARD. The majority of trials 
assessed a combination of a biologic DMARD and MTX against a monotherapy of the respective 
biologic DMARD.68, 76, 81, 84, 86, 87, 126 Only one trial used sulfasalazine as a oral DMARD in 
combination with a biologic DMARD.85 No evidence is available on combination treatments of 
abatacept or anakinra. Disease activity and remission results are presented in Table 20 and 
radiographic joint damage in Table 21. 

Adalimumab plus MTX versus adalimumab. The PREMIER study was conducted in MTX-
naive patients with early (disease duration<3 years), aggressive RA.76 Details of this study are 
reported above in Biologic DMARD versus oral DMARD. After 2 years, significantly more 
patients on the combination therapy achieved response criteria on ACR 50 than patients on 
adalimumab monotherapy (59 percent vs. 37 percent; P<0.001); in addition, they had 
statistically significantly less progression on a modified Sharp/van der Heijde score (1.9 vs. 5.5 
Sharp units; P<0.001). After 2 years of treatment, 49 percent of patients on the combination 
therapy and 23 percent on adalimumab monotherapy achieved remission (DAS 28<2.6; 
P<0.001). Discontinuation rates because of lack of efficacy were lower in the combination group 
than in the monotherapy group (4.2 percent vs. 19.0 percent; P=NR). We report on results of the 
other comparisons of the PREMIER study in the respective sections on Biologic DMARD versus 
oral DMARD and Biologic DMARD plus oral DMARD versus oral DMARD.  

Etanercept plus MTX versus etanercept. Two RCTs (in four publications)86, 87, 136, 138 and two 
prospective cohort studies68, 81 assessed differences in efficacy between an etanercept-MTX 
combination and etanercept monotherapy in patients with active, DMARD-resistant disease. 
Findings of these studies consistently supported greater efficacy for the combination therapy than 
for the etanercept monotherapy.  

The TEMPO trial (described above in Biologic DMARD versus oral DMARD) enrolled a 
mixed population of MTX-naive patients (about 57 percent) and patients who had been on prior 
MTX treatment (about 43 percent). Patients who had either failed prior MTX treatment or 
experienced toxic effects were excluded from this study. Results of the etanercept-MTX 
combination (25 mg twice weekly plus up to 20 mg/week) and the etanercept monotherapy (25 
mg twice weekly) arms showed that the combination treatment was significantly more 
efficacious than etanercept alone. After 52 weeks, 69 percent in the combination group and 48 
percent in the etanercept group achieved ACR 50 response criteria (P<0.0001). Likewise, a 
statistically significantly higher proportion of patients in the combination than in the 
monotherapy group met ACR 20 and ACR 70 response criteria. The proportion of patients 
achieving remission (DAS<1.6) was 35 percent in the combination group and 16 percent in the 
monotherapy group (P<0.0001). In addition, the combination regimen led to significantly better 
radiographic outcomes (changes in total Sharp score: -0.54 vs. 0.52; P<0.0001) than the 
etanercept monotherapy.136  
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Table 20. Disease activity and remission for biologic DMARD+oral DMARD versus biologic 
DMARD studies  

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results  

Quality 
Rating 

Adalimumab+MTX vs. Adalimumab 

Breedveld et 
al., 200676 
PREMIER 
study 

RCT 

799 

2 years 

Early, aggressive 
RA; MTX-naive; 
mean disease 
duration NR (<3 
years) 

ADA (40 mg 
biweekly)+MTX (20 
mg/week) vs. ADA (40 mg 
biweekly) 

Significantly higher ACR 
50 response rates for 
ADA+MTX than ADA 
(59% vs. 37%; P<0.001) 

Fair 

Etanercept+vs. Etanercept 

Combe et al., 
200685 

RCT 

260 

24 weeks 

Active RA despite 
SSZ treatment; 
mean disease 
duration 6.6 years 

ETN (25 mg twice 
weekly)+SSZ (2, 2.5, or 3 
g/day) vs. ETN (25 mg 
twice weekly)  

Similar ACR 20 response 
rates between ETN+SSZ 
and ETN (74% vs. 74%; 
P=NR) 

Fair 

Klareskog et 
al., 2004;86 van 
der Heijde et 
al., 2006;136 
van der Heijde 
et al., 2006;138 
*Kavanaugh et 
al., 2008192 
TEMPO study 

RCT 

686 (503 for 2 
year results) 

52 weeks (2 
years, 100 
weeks) 

Active RA; had 
failed at least 1 
DMARD other than 
MTX; mean disease 
duration 6.6 years 

ETN (25 mg twice 
weekly)+MTX (7.5 titrated 
to 20 mg/week) vs. MTX 
(7.5 titrated to 20 
mg/week) 

Significantly higher area 
under curve of ACR-N for 
ETN+MTX than ETN 
(18.3%-years vs. 14.7%-
years; P<0.0001) at 24 
weeks 

Fair 

Van Riel et al., 
200687 

Open-label 
RCT 

315 

16 weeks 

Inadequate control 
of disease with 
MTX; mean disease 
duration 10.9 years 

ETN (25 mg twice 
weekly)+MTX (>12.5 
mg/week) vs. ETN (25 mg 
twice weekly) 

Similar proportions of 
patients achieved an 
improvement of  
>1.2 units of DAS 28 
(75% vs. 73%; P=0.66) 

Fair 

Hyrich et al., 
200681 

Prospective 
cohort  

2,711 

6 months 

Population-based; 
patients with active 
RA who required 
change in therapy; 
mean disease 
duration 14.3 years 

ETN (25 mg twice 
weekly)+MTX (dose NR) 
vs. ETN (25 mg twice 
weekly)+other DMARD 
(dose NR) vs. ETN (25 
mg twice weekly)  

Significantly higher 
EULAR response rates for 
ETN+MTX than ETN (OR, 
1.98; 95% CI, 1.45-2.71) 

Good 

Weaver et al., 
200668 

Prospective 
cohort  

3,034 

12 months 

Population-based; 
patients with active 
RA who required 
change in therapy; 
mean disease 
duration 8.3 years 

ETN (25 mg twice 
weekly)+MTX (dose NR) 
vs. ETN (25 mg twice 
weekly) 

Similar mACR 20 
response rates for 
ETN+MTX and ETN (43% 
vs. 41%; P=NR) 

Fair 

Zink et al., 
200588 

Retrospective 
cohort  

1,523 

Patients with RA 
who had a change 
in treatment 
regimen 

ETN+MTX vs. ETN  
(dosages NR) 
 

Discontinuation due to lack 
of efficacy: 

Greater in ETN monotherapy 
vs. combination (ETN+MTX: 
16.9%; ETN: 19.9%; P=NR) 

Good 
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T able 20. Dis eas e ac tivity and remis s ion for biologic  DMAR D+oral DMAR D vers us  biologic  
DMAR D s tudies  (continued) 

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results  

Quality 
Rating 

Infliximab+MTX vs. Infliximab 

Zink et al., 
200588 

Retrospective 
cohort  

1,523 

1 year 

Patients with RA 
who had a change 
in treatment 
regimen 

INF+MTX vs. INF, 
(dosages NR) 

Greater in INF monotherapy 
than combination 
(INF+MTX: 17.9%, INF: 
45%) 

 

Hyrich et al., 
200681 

Prospective 
cohort 

2,711 

6 months 

Population-based; 
patients with active 
RA who required 
change in therapy; 
mean disease 
duration 14.3 years 

INF (3 mg/kg)+MTX (dose 
NR) vs. INF (3 
mg/kg)+other DMARD 
(dose NR) vs. INF (3 
mg/kg) 

Higher EULAR response 
rates for INF+MTX than INF 
(OR, 1.35; 0.92-2.00)  

Good 

Rituximab+MTX vs. MTX 
Edwards et al., 
200484 

RCT 

161 

24 weeks 

Active RA despite 
MTX treatment; 
mean disease 
duration 10.4 years 

RTX (1,000 mg/days 1 & 
15)+MTX (>10 mg/day) 
vs. RTX (1,000 mg/days 1 
& 15)  

Higher ACR 50 response 
rates for the RTX+MTX 
combination than for RTX 
monotherapy (43% vs. 
33%; P=NR) 

Fair 

* New study added since last review. 
ACR = American College of Rheumatology; ACR-N = American College of Rheumatology percent improvement from baseline 
to endpoint; ADA = adalimumab; CI = confidence interval; ETN = etanercept; ETN+ABA = etanercept plus abatacept; 
ETN+AKA = etanercept plus anakinra; EULAR = European League Against Rheumatism response; INF = infliximab; kg = 
kilogram; mg = milligram; MTX = methotrexate; NR = not reported; NS = not significant; OR = odds ratio; RA = rheumatoid 
arthritis; RCT = randomized controlled trial; RTX = rituximab; SSZ = sulfasalazine; vs. = versus 
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Table 21. Radiographic joint damage biologic DMARD+oral DMARD versus biologic DMARD 
studies  

Study 

Study Design 
N 
Duration 

Population with 
Early RA (<3 
years) 

Comparison  
(dose) Radiographic Outcomes 

Adalimumab+MTX vs. Adalimumab 

Breedveld et 
al., 2006;76 
*Hoff et al., 
2009190 
PREMIER 
study 

RCT 

799 

2 years 

Yes; MTX-naive 
patients with 
early, aggressive 
RA 

ADA (40 mg 
biweekly)+MTX 
(20 mg/week) vs.  
ADA (40 mg 
biweekly) 

Total modified Sharp score change: 1.9 vs. 
5.5; P<0.001 
Erosion score change: 1.0 vs. 3.0; P<0.001 
Joint space narrowing score change: 0.9 vs. 
2.6; P<0.001 

Etanercept+MTX vs. Etanercept 
Klareskog et 
al., 2004;86 
van der 
Heijde et al., 
2006;136 
van der 
Heijde et al., 
2006138 
TEMPO study 

RCT 

686 

52 weeks 

No ETN (25 mg twice 
weekly)+MTX (20 
mg/week) vs. 
ETN (25 mg twice 
weekly)  

At 1 year: 
Total modified Sharp score change: -0.54 
vs. 0.52; P=0.0006 
Erosion score change: -0.30 vs. 0.21; 
P<0.0001 
Joint space narrowing score change: -0.23 
vs. 0.32; P=0.0007 

At 2 years: 
Total modified Sharp score change:  
-0.56 vs. 1.10; P<0.05 
Erosion score change: -0.76 vs. 0.36; 
P<0.05 
Joint space narrowing score change: 0.20 
vs. 0.74; P=NR (NS) 

* New study added since last review. 
ADA = adalimumab; CI = confidence interval; ETN = etanercept; mg = milligram; MTX = methotrexate; NR = not reported; NS 
= not significant; P=NR (NS) = p value not reported but authors stated it was not significant; RA = rheumatoid arthritis; RCT = 
randomized controlled trial; vs. = versus 

 
A German retrospective cohort study based on the RABBIT database did not find differences 

in discontinuation rates due to lack of efficacy between patients on etanercept monotherapy and 
those on an etanercept-MTX combination (19.9 percent vs. 16.9 percent; P=NR).88 

Results of year 2 of the TEMPO trial confirmed the long-term sustainability of findings from 
efficacy RCTs.138 ACR response criteria, DAS remission rates, quality-of-life measures, and 
radiographic progression were statistically significantly better in the combination group than in 
the etanercept monotherapy group. Attrition was 39 percent after 2 years and could compromise 
the internal validity of the long-term results.  

The other three studies included a 16-week, open-label RCT (N=315),87 a 12-month 
prospective cohort study,68 and a 6-month prospective cohort study.81 Their results were 
generally consistent with findings from the TEMPO trial. Both prospective cohort studies were 
population-based, one in the United States68 and the other in the United Kingdom,81 and both 
have a high generalizabilty.  

The UK study also compared the effectiveness of the etanercept-MTX combination and a 
combination of etanercept and other DMARDs (leflunomide, azathioprine, sulfasalazine, 
hydroxychloroquine, cyclosporine A, penicillamine, gold, minocycline) as a class.81 After 
adjusting for potential confounders, the investigators reported statistically significantly higher 
response rates for MTX as a cotherapy than for other DMARDs (OR, 1.66; 95% CI, 1.14 to 
2.42). 
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Etanercept plus sulfasalazine versus etanercept. A 24-week RCT assessed the comparative 
efficacy of etanercept and sulfasalazine combination therapy (respectively, 25 mg twice weekly 
plus 2, 2.5, or 3 g/day), etanercept monotherapy (25 mg twice weekly), and sulfasalazine 
monotherapy (2, 2.5, or 3 g/day) in patients with active RA who had failed previous sulfasalazine 
treatment.85 Because sulfasalazine monotherapy resembles a placebo treatment (patients had to 
have failed it to be eligible), we focus on results from the combination (n=101) and etanercept 
monotherapy (n=103) arms. After 24 weeks, both groups had similar clinical responses on 
multiple outcome measures (ACR 20/50/70, DAS28). On ACR 20, the primary efficacy variable, 
74 percent of patients in both groups met the relevant response criteria. Likewise, results on 
patient-reported measures of quality of life (HAQ, EuroQOL, general health VAS) were similar 
for patients on the combination and monotherapy interventions. 

Golimumab plus MTX versus golimumab. Two RCTs compared golimumab plus MTX with 
unapproved does of golimumab (100 mg).92, 169 These two studies are referenced in other 
sections of this report for study arms using approved doses (e.g., golimumab 50 mg plus MTX 
compared with MTX section), but we do not include them in Table 20 and 21 the overview, our 
conclusions, because it is difficult to draw conclusions about the comparative effectiveness of the 
approved use of golimumab (50 mg every 4 weeks) plus MTX. 

The GO-BEFORE study was a phase III, multicenter trial that randomized subjects to 
subcutaneous placebo injections plus MTX, golimumab 100 mg injections plus placebo, 
golimumab 50 mg injections plus MTX, or golimumab 100 mg injections plus MTX capsules.92 
The GO-FORWARD study was a phase III, multicenter 52-week trial that randomized subjects 
(assigned in a 3:3:2:2 ratio) to receive placebo injections plus MTX, golimumab 100 mg 
injections plus placebo, golimumab 50 mg injections plus MTX, or golimumab 50 mg injections 
plus MTX 52.169 For both trials, the golimumab plus placebo arm of the trial used an unapproved 
dose of golimumab, thus it is difficult to draw conclusions about the comparative effectiveness 
of the approved use of golimumab (50 mg every 4 weeks and combination therapy with 
golimumab plus MTX. 

Infliximab plus MTX versus infliximab. No RCT examined the comparative efficacy and 
effectiveness of a combination of infliximab and MTX against infliximab monotherapy in 
patients with RA. Of note, infliximab is not FDA approved for use as monotherapy. The only 
comparative evidence includes one U.S. and one U.K. prospective cohort study (already 
described).68, 81 Both studies indicated that EULAR and modified ACR response criteria were 
greater for patients in the studies’ infliximab combination groups. Remission rates, however, 
were similar in both studies for the two regimens. At 6 months, U.K. patients in the combination 
group had higher EULAR response rates than those in the monotherapy group (OR, 1.35; 95% 
CI, 0.92 to 2.00).81 At 12 months, mACR 20 responses were similar for U.S. patients in the 
combination and the monotherapy groups (OR, 0.96; 95% CI, 0.76 to 1.21; P=0.72).68  

A German retrospective cohort study assessing discontinuation rates in clinical practice 
reported findings similar to those noted above. Discontinuation rates because of lack of efficacy 
were higher among patients on an infliximab monotherapy than among those on an infliximab-
MTX combination regimen (45 percent vs. 18 percent; P=NR).88 Overall discontinuation rates, 
however, were statistically significantly higher in the monotherapy than in the combination 
group (56 percent vs. 34 percent; hazard ratio, 1.9; 95% CI, 1.1 to 3.1).  

Rituximab plus MTX versus rituximab. One RCT enrolled patients with highly active, long-
standing, DMARD-resistant RA to compare the efficacy of rituximab and MTX (1,000 mg on 
day 1 and day 15 plus MTX 10 mg or more/week), rituximab monotherapy (1,000 mg on day 1 
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and day 15), rituximab and cyclophosphamide, and MTX monotherapy.84 Because 
cyclophosphamide is not a drug of interest for this report and because MTX monotherapy 
resembles a placebo treatment (patients had to have failed MTX treatment to be eligible), we 
focus on results of the rituximab-MTX combination (n=40) and the rituximab monotherapy 
(n=40) arms. After 24 weeks, patients on the combination intervention experienced changes in 
DAS outcomes similar to those for patients on rituximab monotherapy (-2.6 vs. -2.2; P=NR). A 
similar proportion of patients in both treatment groups achieved a good or moderate EULAR 
response (83 percent vs. 85 percent; P=NR). However, the proportion of patients meeting all 
three ACR response criteria was higher for patients treated with the rituximab combination 
treatment than for patients on rituximab monotherapy (ACR 20, 73 percent vs. 65 percent; ACR 
50, 43 percent vs. 33 percent; ACR 70, 23 percent vs. 15 percent; P=NR). Higher ACR response 
rates for the combination treatment were maintained during a 48-week, double-blinded followup. 
After 48 weeks, 35 percent of patients on the combination regimen and 15 percent of patients on 
rituximab monotherapy met the ACR 50 response criteria.  

Biologic combinations: Biologic DMARD plus oral DMARD versus oral DMARD. The 
evidence is limited to six studies and one systematic review193comparing a combination regimen 
of abatacept plus MTX89 adalimumab plus MTX76 or a combination of etanercept plus MTX86, 90 
or a combination regimen of infliximab plus MTX82 with MTX monotherapy. One study 
examined etanercept plus sulfasalazine versus sulfasalazine monotherapy.85 Four studies and a 
systematic review193 were conducted in patients with early, aggressive RA.76, 82, 89, 90 Table 22 
presents disease activity and remission results, followed by radiographic joint damage in Table 
23. 
Table 22. Disease activity and remission for biologic DMARD+oral DMARD versus oral DMARD 

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results 

Quality 
Rating 

Abatacept+MTX vs. MTX 

*Westhovens 
et al., 200989 

RCT 

509 

2 year (1 year 
reported) 

Early RA, MTX-
naïve or previous 
MTX ≤10 mg/week 
for 3 weeks or less, 
with none for prior 3 
months 

Abatacept (~10 
mg/kg)+MTX vs. MTX 

Significantly higher ACR 50 
response rates for ABA+MTX 
than MTX (57.4% vs. 42.3%; 
P<0.001) 

Higher remission rates for 
ABA+MTX than MTX (41.4% 
vs. 23.3%; P<0.001) 

Good  

Adalimumab+MTX vs. MTX 

Breedveld et 
al., 200676 
PREMIER 
study 

RCT 

799 

2 years 

Early, aggressive 
RA; MTX-naive; 
mean disease 
duration NR  
(<3 years) 

ADA (40 mg 
biweekly)+MTX (20 
mg/week) vs. MTX (20 
mg/week)  

Significantly higher ACR 50 
response rates for ADA+MTX 
than MTX (59% vs. 43%; 
P<0.001) 

Fair 

Etanercept+MTX vs. MTX 

*Emery et al., 
200890; Emery 
et al., 201091 
COMET study 

RCT 

542 

52 weeks† 

2 years91 

MTX-naïve patients; 
Early RA, mean 
disease duration 9 
months 

ETN (50 
mg/week)+MTX 7.5 
mg vs. MTX 

Higher ACR 20 response rates 
between ETN+MTX vs. MTX 
(86%, 67%, P<0.001) 

Higher remission between 
ETN+MTX vs. MTX (50%, 
28%, P<0.001) 

Fair 
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Table 22. Disease activity and remission for biologic DMARD+oral DMARD versus oral DMARD 
(continued) 

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results 

Quality 
Rating 

Klareskog et 
al., 2004;86 
van der 
Heijde et al., 
2006;136 van 
der Heijde et 
al., 2006,138 
*Kavanaugh 
et al., 2008192 
TEMPO study  

RCT 

686 (503 for 2 
year results) 

52 weeks (2 
years, 100 
weeks) 

Active RA; had 
failed at least 1 
DMARD other than 
MTX; mean disease 
duration 6.6 years 

ETN (25 mg twice 
weekly)+MTX (7.5 
titrated to 20 
mg/week) vs. MTX 
(7.5 titrated to 20 
mg/week) 

Significantly higher area under 
curve of ACR-N for ETN+MTX 
than MTX (18.3%-years vs. 
12.2%-years; P<0.0001) at 24 
weeks 

Fair 

Etanercept+Sulfasalazine vs. Sulfasalazine

Combe et al., 
200685 
*Combe et al., 
2009145 

RCT 

260 

24 weeks 

2 years  

Active RA despite 
SSZ treatment; 
mean disease 
duration 6.6 years 

ETN (25 mg twice 
weekly)+SSZ (2, 2.5, 
or 3 g/day) vs. SSZ (2, 
2.5, or 3 g/day)  

Higher ACR 20 response rates 
between ETN+SSZ and SSZ 
(74% vs. 28%; P=NR) 

Higher remission at 2 years 
ETN+SSZ than SSZ (DAS 
<2.5; 57% vs.4.0%; P<0.01)  

Fair 

Golimumab+MTX vs. MTX 

*Emery et al., 
200992 GO-
BEFORE 

RCT 

637 

24 weeks 

MTX-naïve patient 
with active RA 

GOL (50 mg)+MTX 
vs. MTX  

Higher ACR 50 response rates 
between GOL+MTX and MTX 
(40.3% vs. 29.4%; P=0.042) 

Fair 

Infliximab+MTX vs. MTX 

St Clair et al., 
2004;82 
Smolen et al., 
2006;83 
*Smolen et 
al., 2009194 
ASPIRE study 

RCT 

1,049 

54 weeks 

Early, aggressive 
RA; MTX-naive; 
mean disease 
duration 0.9 years 

INF (3 mg/kg/8 
weeks)+MTX (20 
mg/week) vs. INF (6 
mg/kg/8 weeks)+MTX 
(20 mg/week) vs. MTX 
(20 mg/week)  

Significantly greater 
improvement of ACR-N for INF 
3 mg+MTX and INF 6 mg+MTX 
than MTX (38.9% vs. 46.7% vs. 
26.4%; P<0.001)  

Higher remission in INF+MTX 
vs. MTX (DAS28-ESR<2.6; 
21.3%, 12.3%; P<0.001) 

Fair 

* New study added since last review. 
†In COMET, subjects were randomized to one of four treatment groups: (1) ETN+MTX for year 1 followed by the same 
treatment for year 2, (2) ETN+MTX for year 1 followed by ETN alone for year 2, (3) MTX for year 1 followed by ETN+MTX 
for year 2, or (4) MTX for year 1 followed by continued MTX for year 2. Thus, all subjects were treated with ETN+MTX or 
MTX for 1 year and we present the 52-week outcomes in this table 
ADA = adalimumab; ETN = etanercept; mg = milligram; MTX = methotrexate; RA = rheumatoid arthritis; RCT = randomized 
controlled trial; TEMPO = Trial of etanercept and Methotrexate with radiographic patient outcomes; vs. = versus 
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Table 23. Radiographic joint damage of biologic DMARD+oral DMARD versus oral DMARD  

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Results 

Abatacept+MTX vs. MTX 

*Westhovens 
et al., 200989 

RCT 

509 

2 year (1 year 
reported) 

Early RA, MTX-
naïve or pervious 
MTX ≤10 
mg/week for 3 
weeks or less, 
with none for prior 
3 months 

Abatacept (~10 mg/kg)+MTX 
vs. MTX 

Genant modified Sharp total 
score mean change 0.63 vs. 
1.06; P<0.040  

Adalimumab+MTX vs. MTX 

Breedveld et 
al., 2006,76 
*Hoff et al., 
2009190 
PREMIER 
study 

RCT 

799  

2 years 

Yes; MTX-naive 
patients with 
early, aggressive 
RA 

ADA (40 mg biweekly)+MTX 
(20 mg/week) vs. MTX (20 
mg/week) vs. ADA (40 mg 
biweekly) 

Total modified Sharp score 
change: 1.9 vs. 10.4; P<0.001 

Erosion score change:  
1.0 vs. 6.4; P<0.001 

Joint space narrowing score 
change: 0.9 vs. 4.0; P<0.001 

Etanercept+MTX vs. MTX 

*Emery et 
al., 2008;90 
Emery et al., 
201091 
COMET 
study 

RCT 

542 

52 weeks† 

2 years91 

MTX-naïve 
patients; early 
RA, mean 
disease duration 
9 months 

ETN (50 mg/week)+MTX 7.5 
mg vs. MTX 

Lower radiographic progression 
between ETN+MTX vs. MTX 
(mTSS -2.44, -0.27 P<0.001) 
 

* New study added since last review. 
†In COMET, subjects were randomized to one of four treatment groups: (1) ETN+MTX for year 1 followed by the same 
treatment for year 2, (2) ETN+MTX for year 1 followed by ETN alone for year 2, (3) MTX for year 1 followed by ETN+MTX 
for year 2, or (4) MTX for year 1 followed by continued MTX for year 2. Thus, all subjects were treated with ETN+MTX or 
MTX for 1 year and we present the 52-week outcomes in this table. 
ADA = adalimumab; ETN = etanercept; mg = milligram; MTX = methotrexate; RA = rheumatoid arthritis; RCT = randomized 
controlled trial; TEMPO = Trial of etanercept and Methotrexate with radiographic patient outcomes; vs. = versus 

 
Abatacept plus MTX versus MTX. One multinational RCT randomized 509 subjects with 

early RA to receive abatacept plus MTX or placebo plus MTX.89 The trial enrolled subjects with 
early agressive RA who were MTX-naïve and seropositive for rheumatoid factor, anti-cyclic 
citrullinated protein type 2, or both, and had radiographic evidence of joint erosions. At 1 year, 
subjects treated with abatacept plus MTX had statistically significantly greater improvement in 
ACR 50 measures, remission defined by DAS28 less than 2.6 (41.4 percent vs. 23.3 percent; 
P<0.001) and less radiographic progression (mean change TS 0.63 vs. 1.06; P 0.040). 

Adalimumab plus MTX versus MTX. The PREMIER study was conducted in MTX-naive 
patients with early (disease duration <3 years), aggressive RA76 (see Biologic DMARD plus oral 
DMARD versus biologic DMARD). Two treatment arms of this 2-year study assessed differences 
in efficacy between a combination of adalimumab (40 mg every other week) and MTX (20 
mg/week) and MTX monotherapy (20 mg/week).76 After 2 years, statistically significantly more 
patients on the combination therapy met ACR 50 response criteria than patients on MTX 
monotherapy (59 percent vs. 43 percent; P<0.001); in addition, they had statistically 
significantly less progression on the modified SHS score (changes in total Sharp score: 5.5 vs. 
10.4; P<0.001). After 2 years of treatment, 49 percent of patients on the combination therapy 
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and 25 percent on MTX monotherapy achieved remission (DAS28<2.6; P<0.001). 
Discontinuation rates because of lack of efficacy were lower in the combination than in the MTX 
group (4.2 percent vs. 17.9 percent; P=NR).  

Etanercept plus MTX versus MTX. Two trials (in six publications) compared etanercept (10 
mg or 25 mg twice weekly or 50 mg weekly) with MTX (20 mg/week) over 52 weeks.86, 136, 138, 

192 The COMET (Combination of Methotrexate and Etanercept in Active Early Rheumatoid 
Arthritis) study (N=542) was conducted in patients with early RA who were MTX-naïve.90 The 
TEMPO trial,86, 136, 138, 192 described above in the section, Biologic DMARD versus biologic 
DMARD randomized 686 patients to etanercept plus MTX (25 mg twice weekly plus up to 20 
mg/week), etanercept monotherapy (25 mg twice weekly), and MTX monotherapy (up to 20 
mg/week).86, 136, 138 The COMET trial90 compared 542 early RA patients with etanercept (50 mg 
weekly) plus MTX (7.5 mg weekly) versus MTX in year 1. However, subjects were actually 
randomized to one of four treatment groups: (1) etanercept plus MTX for year 1 and year 2 
(EM/EM), (2) etanercept plus MTX for year 1 followed by etanercept alone for year 2 (EM/E), 
(3) MTX for year 1 followed by year 2 (M/EM), or (4) MTX for year 1 followed by continued 
MTX for year 2 (M/M).91. Both studies showed statistically significant differences between 
etanercept plus MTX versus MTX in achieving ACR 20 response criteria at 24 weeks86 and 52 
weeks.90 In the COMET study, patients treated with etanercept plus MTX had a higher remission 
(50 percent vs. 28 percent, P<0.001) and less radiographic progression than MTX only.90 After 2 
years, remission remained higher for patients in the EM/EM group compared with the M/M 
group (57 percent vs. 35 percent, P=0.002) and radiographic progression was also less (10 
percent vs. 33 percent, P=0.009).91 

Golimumab plus MTX versus MTX. The GO-BEFORE study was a phase III, multicenter 
RCT in MTX-naïve patients with active RA that randomized subjects to subcutaneous placebo 
injections plus MTX capsules, golimumab 100 mg injections plus placebo capsules, golimumab 
50 mg injections plus MTX capsules, or golimumab 100 mg injections plus MTX capsules.92 The 
trial reported a higher ACR 50 response at week 24 for golimumab 50 mg plus MTX than MTX 
only (ACR 50: 40.3 percent vs. 29.4 percent; P=0.042).  

Infliximab plus MTX versus MTX. The ASPIRE (Active-controlled Study of Patients 
Receiving Infliximab for the Treatment of Rheumatoid Arthritis of Early Onset) trial enrolled 
1,049 patients with early RA (disease duration <3 years) who were MTX-naive.82 This study 
compared the benefits of initiating treatment with MTX (20 mg/week) alone or of using two 
different combinations of MTX and infliximab (3 mg/kg or 6 mg/kg) over 54 weeks. At 
endpoint, patients in the combination groups had significantly higher ACR-N (ACR-N is the 
percentage of ACR improvement from baseline to endpoint) scores than patients on MTX 
monotherapy (38.9 percent [3 mg infliximab plus MTX] versus 46.7 percent [6 mg infliximab 
plus MTX] versus 26.4 percent [MTX]; P<0.001); remission rates were 31 percent, 21 percent, 
and 15 percent, respectively. The patients treated with infliximab plus MTX also had higher 
remission rates than patients treated with MTX alone (DAS28 ESR <2.6; 21.3 percent vs. 12.3 
percent, P<0.001).194 

Biologic plus MTX versus MTX. One systematic review with meta-analysis of seven trials 
(N=2,763 patients) examined four combinations of biologics with MTX, including infliximab, 
adalimumab, etanercept, and abatacept, compared to MTX only.193 Overall, clinical remission 
was higher for the compination therapy as compared with MTX only (RR, 1.74; 95% CI, 1.54 to 
1.98). Radiographic nonprogression was also higher for combination therapy (RR, 1.30; 95% CI, 
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1.01 to 1.68). These results are limited by the heterogeneity in the definity of clinical remission 
and radiographic nonprogression. None of the included trials lasted more than 1 year.  

Biologic combinations: Biologic DMARD plus oral DMARD versus biologic DMARD 
plus oral DMARD. Three prospective cohorts compared patients taking an anti-TNF plus oral 
DMARD to patients taking another anti-TNF plus oral DMARD.93, 94, 195 Each compared a 
different anti-TNF-oral DMARD combination and followup ranged from 6 months to 17 months. 
Comparisons included anakinra plus MTX versus anakinra plus LEF,93 etanercept plus oral 
DMARD versus infliximab versus oral DMARD,195 and ‘anti-TNF’ (infliximab, etanercept or 
adalimumab) plus MTX versus anti-TNF plus MTX.94 Overall, all three studies found similar 
disease activity responses (measured by ACR 20, EULAR and DAS28) for patients on anti-TNF 
plus oral DMARD compared to patients taking another anti-TNF plus oral DMARD. Similarly, 
radiographic progression was similar among anti-TNF+MTX groups.94 Table 24 presents disease 
activity and remission while Table 25 presents radiographic joint damage. 
Table 24. Disease activity and remission for biologic DMARD+oral DMARD versus biologic 
DMARD+oral DMARD 

Study 

Study Design 
N 
Duration Study Population Comparison (dose) Results 

Quality 
Rating 

Anakinra+MTX vs. Anakinra+Leflunomide 
*Karanikolas, 
et al., 200893 

Prospective 
cohort 

128 

48 weeks 

Patients failed oral 
DMARD 

ANK (100 
mg/day)+MTX (25 
mg/week) vs. 
ANK+LEF (20 
mg/week) 

No significant difference in 
ACR 20 response between 
ANK +MTX and ANK+LEF 
(65%, 81%; P=NS, NR) 

Fair 

Etanercept+Oral DMARD vs. Infliximab+Oral DMARD 
*Hyrich, et al., 
2006195 

Prospective 
cohort 

2,879 

6 months 

Population-based, 
UK; patients failed 
at least 2 DMARDs; 
mean disease 
duration 14 years 

ETN (dose NR) vs. 
INF (NR)  
(98% also received 
MTX) 

Similar good EULAR response 
between ETN and INF (17.3% 
vs. 18.7%; P=NR 

Fair 

Anti-TNF+MTX vs. Anti-TNF+Leflunomide 
*Finckh et al., 
200994  
SCQM cohort 

Prospective 
Cohort 

1,218 

17 months 
(mean) 

Population-based: 
treatment with INF, 
ETN or ADA; mean 
disease duration 
8.4-8.9 years 

Anti-TNF(INF or ETN 
or ADA)(dose 
NR)+MTX (NR) vs. 
anti- TNF (INF or ETN 
or ADA) (NR)+LEF 

Similar DAS 28 improvement at 
1 yr for anti-TNF+MTX and 
anti-TNF+LEF (0.74; 95% CI, 
0.63 to 0.84 vs. 0.63; 95% CI, 
0.45 to 0.82, P=NR) 

Fair 

* New study added since last review. 
ACR = American College of Rheumatology; ADA = adalimumab; ANK = anakinra; CI = confidence interval; DMARD = 
disease modifying anti-rheumatic drug; ETN = etanercept; EULAR = European League Against Rheumatism response; INF = 
infliximab; LEF = leflunomide; mg = milligram; NR = not reported; NS = not significant; SCQM = Swiss Clinical Quality 
Management; TNF = tumor necrosis factor; vs. = versus 
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Table 25. Radiographic joint damage for biologic DMARD+oral DMARD versus biologic 
DMARD+oral DMARD 

Study 

Study Design 
N 
Duration Study Population 

Comparison  
(dose) Results 

Quality 
Rating 

Anti-TNF+MTX vs. Anti-TNF+Leflunomide  

*Finckh et 
al., 200994  
SCQM 
cohort 

Prospective 
cohort 

1,218 

17 months 
(mean) 

Population-based: 
treatment with INF, 
ETN or ADA; 
mean disease 
duration 8.4-8.9 
years 

Anti-TNF(INF or ETN 
or ADA)(NR)+MTX 
(NR) vs. anti-TNF 
(INF or ETN or ADA) 
(NR)+LEF 

Similar nonsignificant 
radiographic progression for 
anti-TNF +MTX and anti-
TNF+LEF (0.91%; 95% CI, 
0.54 to 1.27 vs. 0.74%; 95% 
CI, 0.21 to 1.27, P=NS, NR) 

Fair 

* New study added since last review. 
ADA = adalimumab; ASPIRE = Active-Controlled Study of Patients Receiving Infliximab for Treatment of Rheumatoid Arthritis 
of Early Onset; SCQM = Swiss Clinical Quality Management; INF = infliximab; kg = kilogram; LEF = leflunomide; mg = 
milligram; NR = not reported; NS = not reported; RA = rheumatoid arthritis; RCT = randomized controlled trial; TNF = tumor 
necrosis factor; vs. = versus 

 
Treatment strategies. Treatment strategies are guided by clinical response and may involve 

drug combinations. Disease activity and remission are presented in Table 26 and radiographic 
joint damage in Table 27. Available treatment strategy studies focus on early RA patients. 

Two oral DMARDs plus corticosteroid versus oral DMARD. One multicenter RCT, known as 
COBRA (Combinatietherapie Bij Reumatoide Artritis), assessed differences in efficacy between 
a combination of stepped-down prednisolone, MTX, and sulfasalazine and sulfasalazine only.95 
The investigators randomized 155 Dutch patients with early RA for 56 weeks. Patients with 
active RA were included if they had had symptoms for fewer than 2 years and had not used 
DMARDs in the past. Patients were then followed indefinitely in an open-label prospective 
cohort (5-year follow-up data reported).96 Combination therapy included a stepped-down 
prednisolone treatment (60 mg/day tapered over 28 weeks), MTX (7.5 mg/week stopped after 40 
weeks), and sulfasalazine (2 g/day). Mean duration of RA was 4 months. The authors applied a 
pooled index, which yielded a weighted change score of five disease activity measures: tender 
joint count, grip strength, erythrocyte sedimentation rate (ESR), assessor’s global assessment by 
visual analog scale (VAS), and the McMaster Toronto arthritis questionnaire (MACTAR) (score 
range not given). At 28 weeks, patients on combination therapy had an improved change score in 
this index (mean change 1.4 vs. 0.8; P<0.0001). At 52 weeks, however, the change results on the 
pooled index were no longer significant (mean change 1.1 vs. 0.9; P=0.20). In terms of 
radiographic progression, patients on combination therapy had statistically significantly less 
progression than the monotherapy patients on the modified Sharp/van der Heijde score at 28 
weeks (1 vs. 4; P<0.0001), 56 weeks (2 vs. 6; P<0.004), and 80 weeks (4 vs. 12; P<0.01). Over 
5 years, the modified Sharp/van der Heijde change score per year was lower for combination 
therapy than for monotherapy (5.6 vs. 8.6; P=0.001).96 
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Table 26. Disease activity and remission for early RA DMARD strategies 

Study 

Study Design 
N 
Duration 

Study 
Population Comparison (dose) Results  

Quality 
Rating 

Two Oral DMARDs+Corticosteroid vs. Oral DMARD 

Boers et al., 
1997;95 
Landewe et al., 
200296 
COBRA Study 

RCT 

155 (148) 

56 weeks 
(5-year 
followup) 

Multicenter; 
early RA; mean 
disease duration 
4 months 

SSZ (2 g/day)+MTX (7.5 
mg/day stopped after 40 
weeks)+PNL (60 mg/day 
tapered over 28 weeks) vs. 
SSZ  

Pooled disease index: mean 
change better in combo group 
than SSZ alone at 28 weeks  
(1.4 vs. 0.8; P<0.0001) vs. no 
longer significant at 52 weeks 
(1.1 vs. 0.9; P=0.20) 

(Pooled index included tender 
joint count, grip strength, ESR, 
VAS, MACTAR questionnaire) 

Good 

Three Oral DMARDs+Corticosteroid vs. Oral DMARDs 

Mottonen et al., 
1999;97 
Korpela et al., 
200498 
FIN-RACo 
study 

RCT 

199 

24 months 
(5-year 
follow-up) 

Multicenter; 
early RA; mean 
disease duration 
7.3-8.6 months 

MTX (7.5 to 10 
mg/week)+HCQ (300 
mg/day)+SSZ (2 
g/day)+PNL (5 to 10 
mg/day) vs. DMARD (SSZ 
could be changed to MTX 
or 3rd line) ± PNL 

Remission (defined by ACR 
preliminary criteria modified by 
authors) higher in combination 
group (37.9% vs. 18.4%;  
P=0.011); ACR 50 higher in 
combination group (71% vs. 58%; 
P=0.058);  
(5-year remission, NS, 28% vs. 
22%; P=NS) 

Fair 

Three Oral DMARDs vs. Biologic+Oral DMARD 

Van 
Vollenhoven et 
alo., 200999 
Swefot trial 

RCT 

258 

12 months 

Swedish, 
multicenter; 
early RA; mean 
disease duration 
6.2-6.3 months 

DAS-driven treatment; MTX 
up to 20mg /wk for 3-4 
months, if DAS >3.2 
randomized to MTX (up to 
20 mg/week) +SSZ (1,000 
mg twice/day)+HCQ (400 
mg/day vs. MTX (up to 20 
mg/week)+INF (3 mg/kg) 

EULAR good response lower in 
combination oral DMARD group 
(25% vs. 39%; P=0.0160 

Fair 

Other Combination Strategies 

Goekoop-
Ruiterman et al., 
2005;100 *Allaart 
et al., 2006;101 
*Goekoop-
Ruiterman et al., 
2007;102 *van 
der Kooij, et al., 
2009;103 *van 
der Kooij et al., 
2009;196 *van 
der Kooij et al., 
2008197 
BeSt study  

RCT 

508 

12 months 

2 years 

4 years 

Multicenter; 
early RA; 
median duration 
between 
diagnosis and 
inclusion 2 
weeks (IQR 1 to 
5); median 
duration of 
symptoms 23 
weeks (IQR 14 
to 53) 

DAS-driven treatment; 
1: sequential monotherapy 
starting with MTX (15 
mg/week) vs. 2: stepped-up 
combination therapy (MTX, 
then SSZ, then HCQ, then 
PRED) vs. 3: combination 
with tapered high-dose 
PRED (60 mg/d to 7.5 
mg/day) vs. 4: combination 
(MTX 25 to 30 mg/week) 
with INF (3 mg/kg every 8 
weeks, per DAS, could be 
titrated to 10 mg/kg) 

DAS ≤2.4: 53%, 64%, 71%, 74%; 
P=0.004 for 1 vs. 3;  
P=0.001 for 1 vs. 4;  
P=NS for other comparisons  

Shorter time to DAS<2.4 for initial 
combination therapy groups 
(groups 3 and 4) than 
monotherapy groups (groups 1 
and 2) (Median months; 3,3,9,9 
P<0.001)  

Similar remission among groups 
at 4 years (DAS<1.6; 50%, 41%, 
38%, 42%; P=0.40) 

Good 

* New study added since last review. 
BeST = Dutch acronym for Behandel Sstrategieen; COBRA = Combinatietherapie Bij Reumatoide Artritis; DAS = disease 
activity score; DMARD = disease modifying antirheumatic drug; ERA = early rheumatoid arthritis; ESR = erythrocyte 
sedimentation rate; ETN = etanercept; g = gram; HCQ = hydroxychloroquine; INF = infliximab; IQR = interquartile range; 
kilogram = kg; MACTAR = McMaster Toronto Arthritis Questionnaire mg = milligram; MTX = methotrexate; NR = not 
reported; NS = not significant; PNL = prednisolone; PRED = prednisone; RA = rheumatoid arthritis; RCT = randomized 
controlled trial; SSZ = sulfasalazine; VAS = visual analog scale; vs. = versus 
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Table 27. Radiographic joint damage in early RA strategy studies  

Study 

Study Design 
N 
Duration 

Population with 
Early RA (<3 
years) 

Comparison  
(dose) Radiographic Outcomes 

Two Oral DMARDs+Corticosteroid vs. Oral DMARD  

Boers et al., 
1997;95 
Landewe et al., 
200296 
COBRA Study 

RCT 

155 (148) 

56 weeks (5-year 
followup) 

Yes SSZ (2 g/day)+MTX (7.5 
mg/day stopped after 40 
weeks)+PNL (60 mg/day 
tapered over 28 weeks) vs. 
SSZ  

56 week Modified Sharp/van der 
Heijde 

5.6 vs. 8.6; P=0.001 

Two Oral DMARDs+Corticosteroid vs. Oral DMARD 

Mottonen et al., 
1999;97 Korpela 
et al., 200498 
FIN-RACo 
study 

RCT  

199 

24 months (5 
years) 

Yes MTX (7.5 to 10 
mg/week)+HCQ (300 
mg/day),+SSZ (2 
g/day)+PNL (5 to 10 mg/day) 
vs. DMARD (SSZ could be 
changed to MTX or 3rd line) 
± PNL  

2-year Larsen score change:  
2 vs. 10; P=0.002 

2-year erosion score change:  
2 vs. 3; P=0.006 

5-year median Larsen score:  
11 vs. 24; P =0.001 

Other combination strategies 

Goekoop-
Ruiterman, 
2005100  
*Allaart et al., 
2006;101 
*Goekoop-
Ruiterman et 
al., 2007;102 
*van der Kooij, 
et al., 2009;103 
*van der Kooij, 
et al., 2009;196 
*van der Kooij 
et al., 2008197 
BeST study 

RCT 

508  
12 months (2 
years, 4 years) 

Yes DAS-driven treatment: 
1: sequential monotherapy 
starting with MTX (15 
mg/week) vs. 2: stepped-up 
combination therapy (MTX, 
then SSZ, then HCQ, then 
PRED) vs. 3: combination 
with tapered high-dose 
PRED (60 mg/day-7.5 
mg/day) vs. 4: combination 
(MTX 25 to 30 mg/week) with 
INF (3 mg/kg every 8 weeks, 
per DAS, could be titrated to 
10 mg/kg) 

Median modified Sharp/van der 
Heijde score change: 2.0, 2.5, 
1.0, 0.5; P=0.003 for 1 vs. 3,  
P<0.001 for 1 vs. 4; P=0.007 for 2 
vs. 3; P<0.001 for 2 vs. 4 

In year 2, less joint damage in 
groups 3 and 4 (median modified 
Sharp/van der Heijde score 
change: 2.0, 2.0, 1.0, 1.0; 
P=0.004) 

In year 4, less joint damage in 
groups 3 and 4 (median modified 
Sharp/van der Heijde score 
change: 5.0, 5.5, 3.0, 2.5; P<0.05 
for 1 and 2 vs. 4) 

* New study added since last review. 
BeST = Dutch acronym for Behandel Sstrategieen; COBRA = Combinatietherapie Bij Reumatoide Artritis; DAS = disease 
activity score; DMARD = disease modifying antirheumatic drug; ETN = etanercept; FIN-RACo = Finnish Rheumatoid Arthritis 
Combination Therapy; g = gram; HCQ = hydroxychloroquine; INF = infliximab; kg = kilogram; mg = milligram; MTX = 
methotrexate; NR = not reported; NS = not significant; PNL = prednisolone; PRED = prednisone; RA = rheumatoid arthritis; 
RCT = randomized controlled trial; SSZ = sulfasalazine; vs. = versus 

 
Three oral DMARDs plus corticosteroid versus oral DMARD. The FIN-RACo (Finnish 

Rheumatoid Arthritis Combination Therapy) RCT assessed the efficacy of a complex 
combination of prednisolone (5 to 10 mg/day), MTX (7.5 to 10 mg/week), sulfasalazine  
(2 g/day), and hydroxychloroquine (300 mg/day) against that of monotherapy with a DMARD 
with or without prednisolone.97 The investigators randomized 199 patients with early RA to 
either combination therapy or monotherapy. Patients on monotherapy were initially started on 
sulfasalazine (2 to 3 g/day) but could be changed to MTX (7.5 to 15 mg/week), then changed to a 
third DMARD if needed (azathioprine, auranofin, hydroxychloroquine, injectable gold, 
penicillamine, or podophyllotoxin). If patients reached remission in the first year, they could be 
tapered and prednisolone and MTX could be discontinued at 9 months and 18 months, 
respectively. Adding prednisolone (up to 10 mg/day) in the monotherapy group was left up to the 
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treating physician and allowed in patients with continuously active disease. After 2 years, 
remission (judged by the authors using modified ACR 20) was higher in the combination group 
than in the monotherapy group (37.9 percent vs. 18.4 percent; P=0.011); the proportion 
achieving ACR 50 response criteria was higher in the combination group than in monotherapy 
group but did not reach statistical significance (71 percent vs. 58 percent; P=0.058). Larsen 
Scale radiographic scores had also improved at 2 years in the combination group as compared 
with the monotherapy group (Larsen Scale score increase 2 vs. 10; P=0.002). Subsequently, 
patients in this trial were followed for 5 years.98 Those in the monotherapy group were allowed 
to be treated with combinations of DMARDs if their response was insufficient. At 5 years, the 
median Larsen Scale score remained lower in the combination therapy group than in the 
monotherapy group (11 vs. 24; P=0.001). This trial can be considered an effectiveness trial 
given the flexibility of dosing in an effort to follow clinical practice. 

Three oral DMARDs versus biologic plus oral DMARD. One multicenter RCT in Sweden 
examined the efficacy of an oral DMARD combination versus a biologic plus oral DMARD.99 A 
total of 487 patients with early RA were initially treated MTX (up to 20 mg/wk) and if they did 
not respond after 3-4 months, they were randomized to MTX (up to 20 mg/wk) plus sulfasalazine 
(1000 mg twice/day) plus hydroxychloroquine (400 mg/day) versus MTX (up to 20 mg/wk) plus 
infliximab (3 mg/kg at week 0, 2, 6 and then every 2 months). Of the 487 patients enrolled, 
29.8% (n=145) responded to MTX monotherapy and 258 were randomized to the combination 
oral DMARD arm versus the infliximab plus MTX arm. At 1 year, significantly more patients in 
the infliximab plus MTX arm achieved a good EULAR response, defined as a decrease of 
DAS28 score by at least 1.2 after randomization and a resulting DAS28 of 3.2 or lower (RR: 
1.59, 95% CI 1.10 to 2.30). ACR 20 and 50 responses were also significantly higher for the 
infliximab plus MTX arm (ACR 50: 25% vs. 15%; P = 0.0424). 

Other combination strategies. One good-quality RCT examined four different treatment 
strategies over 12 months.100 The BeSt Study (Dutch acronym for Behandel Strategieen, 
“treatment strategies”) randomized 508 patients with early RA to one of four groups: (1) 
sequential DMARD, starting with MTX (15 mg/week), (2) stepped-up combination therapy with 
MTX (15 to 30 mg/week) followed by sulfasalazine (2 g/day), hydroxychloroquine, and 
prednisone, (3) initial combination therapy of MTX, sulfasalazine, and tapered high-dose 
prednisone 60 mg/day to 7.5 mg/day in 7 weeks, and (4) initial combination therapy with MTX 
25 to 30 mg/week and infliximab 3 mg/kg every 8 weeks (dose titrated up to 10 mg/kg 
dependent upon DAS 44>2.4). This design called for frequent changes in treatment strategy; the 
DAS (i.e., DAS in 44 joints) was calculated every 3 months and if it was greater than 2.4, the 
therapeutic strategies were adjusted. At 12 months, more patients in group 3 (MTX, 
sulfasalazine, tapered high-dose prednisone) and in group 4 (MTX with infliximab) reached a 
DAS of 2.4 or less. Respectively, these proportions were 53 percent, 64 percent, 71 percent, and 
74 percent (P=0.004 for group 1 vs. group 3; P=0.001 for group 1 vs. group 4; P=NS for other 
comparisons). Additionally, the median change in modified Sharp/van der Heijde score was 
lower for groups 3 and 4 than for groups 1 and 2 (2.0, 2.5, 1.0, and 0.5, respectively;  
P=0.003 for group 1 vs. group 3; P<0.001 for group 1 vs. group 4; P=0.007 for group 2 vs. 
group 3; P<0.001 for group 2 vs. group 4). Interestingly, at four years, the remission rates were 
similar among the groups (DAS<1.6; 50 percent, 41 percent, 38 percent, 42 percent, P=0.40).196 
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Key Question 2: Functional Capacity and Quality of Life 
This question specifically examined the issue of whether drug therapies differed in their 

ability to improve functional capacity or quality of life for patients with RA. Findings are 
organized as for KQ 1. Table 8 (above) lists the abbreviated and full names of all instruments 
and scales referred to in this section. For the purposes of this report we divided outcomes into 
functional capacity and health-related quality of life. Functional capacity, functional status, and 
functional ability are three concepts often used interchangeably to refer to similar capabilities. 
We use these terms to refer to condition-specific measures, such as the Health Assessment 
Questionnaire (HAQ), developed to assess function in patients with RA or other rheumatic 
diseases. Quality of life is a far broader construct comprising physical health, mental or 
emotional health, a variety of symptom states (e.g., pain, fatigue), and coping, spiritual and other 
domains. We use the term quality of life when referring to generic measures, such as the Medical 
Outcomes Study Short Form 36 Health Survey (SF-36), that have been developed to assess 
health-related quality of life in both healthy persons and those with different conditions. 
Outcomes for functional capacity and health-related quality of life were often secondary 
outcomes in these studies.  

Overview 
Details of the individual studies are found in the Evidence Tables in Appendix E. Many of 

the studies in this section are described in more detail in the corresponding KQ 1 sections. For 
each comparison, tables in Appendix I provide the strength of evidence for functional capacity 
and quality-of-life outcomes. 

Small differences in outcome measures may be statistically significant, yet clinically 
unimportant. Therefore, in the text below, we consider whether treatment effects reach minimal 
clinically important differences (MCIDs) for the HAQ and SF-36, the two most commonly 
reported outcome measures in this section. When we describe “no difference” between two 
treatments, we use this to indicate that the available evidence did not support a statistically or 
clinically significant difference between the two treatments. When we describe greater 
improvements with one treatment compared with another, the difference was both statistically 
significant and reached the threshold for a MCID. For the HAQ, we considered a difference of 
≥0.22 to be a MCID.48 For the SF-36, some have suggested an improvement of 3 to 5 for the 
MCID.50, 198 Data from clinical trials of rheumatoid arthritis patients suggest slightly lower 
values, with ranges of 2.6-4.4 for the physical component score (PCS) and 2.2-4.7 for the mental 
component score (MCS).49 We used these lower ranges to take a conservative approach on what 
might be a MCID. 

Oral disease-modifying antirheumatic drugs (DMARDs) versus oral DMARD. One 
head-to-head RCT found that patients treated with prednisolone (7.5 mg/d) had greater 
improvements in functional capacity and quality of life than those treated with budesonide (3 or 
9 mg/d) (low strength of evidence). The differences reached thresholds for MCIDs (difference in 
improvement in mean HAQ: 0.28 to 0.39 units, P<0.01; difference in improvement in SF-36 
PCS: 3.7 to 5.4 units, P<0.05).54 

The evidence from two RCTs56, 104, 105, 199 does not support a clinically significant difference 
between leflunomide and methotrexate (MTX) for improvement in functional capacity (low 
strength of evidence), although some results reached statistically significant differences favoring 
leflunomide (mean improvement in HAQ-DI at 12 months: -0.45 vs. -0.26, P ≤0.01). Evidence 
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from one study found greater improvement in quality of life with leflunomide than with MTX 
(SF-36 PCS mean improvement at 12 months of 7.6 vs. 4.6, P<0.01, low strength of evidence).  

One RCT107 with a 2-year followup200 provides low strength of evidence that leflunomide 
yields greater improvements in functional capacity at 24 weeks, 6 months, and 24 months than 
sulfasalazine (improvement in HAQ at 24 months: -0.65 vs. -0.36, P<0.01). 

Evidence from three RCTs57-59 provides moderate strength of evidence that there is no 
difference in functional capacity between patients treated with sulfasalazine and MTX.  

Oral DMARD combinations. Three RCTs compared a combination of two oral DMARDs 
(sulfasalazine plus MTX) to monotherapy with either drug and provide moderate strength of 
evidence that there is no statistically significant difference in functional capacity (between-group 
differences for change in HAQ ranged from 0.03 to 0.25, all P values=NS).57-59  

Two RCTs provide moderate strength of evidence that using corticosteroids and one oral 
DMARD results in greater improvements in functional capacity than using oral DMARD 
monotherapy (difference in mean change in HAQ -0.28, P=0.02).64, 65 One RCT provides low 
strength of evidence supporting no difference in quality-of-life outcomes for the same 
comparison.64 

Biologic DMARD versus biologic DMARD. We found one head-to-head RCT and three 
prospective cohort studies that compared one biologic DMARD with another.66, 68, 70, 71 The 
head-to-head RCT66 provides low strength of evidence that there is no difference in functional 
capacity between those treated with abatacept and infliximab; the difference for quality-of-life 
outcomes was statistically significant, but the difference did not reach the MCID (difference in 
SF-36 PCS at 1 year 1.93, 95% CI, 0.02 to 3.84).  

Data from the three prospective cohort studies do not provide any convincing evidence of a 
difference between biologic treatments.68, 70, 71 Overall, the strength of evidence (Appendix I) for 
all comparisons of biologic DMARDs from these studies was low or insufficient and does not 
suggest a significant difference between etanercept, infliximab, and adalimumab. Some 
individual studies reported statistically significant differences favoring etanercept over 
infliximab for functional capacity (one of three studies) or for quality of life (one study), or 
adalimumab over infliximab for functional capacity and quality of life (one study), but 
differences did not reach MCIDs or data were not reported. We rated the risk of bias moderate to 
high for this body of evidence. Because of the methodological limitations of observational 
studies, findings of these studies should be interpreted cautiously. 

Biologic DMARD versus oral DMARD. We found four RCTs76, 77, 86, 173 and one 
prospective cohort study78 that included comparisons of monotherapy with a biologic DMARD 
to monotherapy with an oral DMARD. We found no evidence on approved doses of biologic 
DMARDs other than etanercept, adalimumab, and tocilizumab and no studies comparing 
biologics with oral DMARDs other than MTX. The evidence from these studies is mixed. 
Overall, the strength of the evidence is insufficient for biologics as a class compared to oral 
DMARDs as a class. Two of the RCTs found no differences when comparing either 
adalimumab76 or etanercept86 with MTX. One RCT77 found that etanercept resulted in better 
improvement of function and quality of life during the first 12 weeks of treatment, and that a 
greater percentage of patients treated with etanercept 25 mg or etanercept 10 mg had significant 
improvements in functional capacity compared with MTX at 24 months (≥0.5 unit improvement 
in HAQ-DI: 55 percent vs. 43 percent vs. 37 percent, P=0.021 and<0.001, respectively). One 
RCT found subjects treated with tocilizumab had significantly greater improvements in 
functional capacity than those treated with MTX, but this trial used a dose of MTX below the 
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dose usually considered therapeutic; thus, it does not provide evidence to determine how 
tocilizumab compares with MTX as it is generally used in clinical practice.173 All RCTs were 
funded by the makers of the biologic DMARDs. Population-based, observational evidence from 
the cohort study indicated that biologic DMARDs as a class resulted in better functional capacity 
than oral DMARDs as a class in patients with active RA who required a change in therapy.78  

Biologic DMARD combinations. One RCT provides low strength of evidence that there is 
no difference in functional capacity between a combination of etanercept plus abatacept 
compared with etanercept alone.80 The same RCT provides low strength of evidence that the 
combination results in statistically significantly greater improvement in physical, but not mental, 
health-related quality of life (as measured by the SF-36 PCS and MCS, respectively). Of note, 
the study concluded that abatacept in combination with etanercept should not be used for patients 
with RA due to limited efficacy findings and safety concerns (more serious adverse events). 

For studies comparing a biologic DMARD plus an oral DMARD versus a biologic DMARD, 
we stratified by population. Based on results of two RCTs, we conclude that biologic DMARDs 
plus MTX result in greater improvements in functional capacity (difference in improvement in 
HAQ-DI at 1 year -0.3, P ≤0.002, moderate strength of evidence) and quality of life (low 
strength of evidence) than biologic DMARDs alone for MTX naïve subjects or those not recently 
on MTX.76, 86 However, for subjects with active RA despite treatment with the same oral 
DMARD used in the combination therapy, we conclude that there is no difference in 
improvements in functional capacity or quality of life (moderate strength of evidence) between a 
biologic DMARD plus an oral DMARD and biologic DMARD monotherapy.68, 85, 201 For most 
individual medications in these comparisons, the evidence is limited to a single study. All RCTs 
were funded by the makers of the biologic DMARDs. No evidence (for biologic DMARD plus 
oral DMARD vs. biologic DMARD) was available for approved doses of biologic DMARDs 
other than adalimumab, etanercept, or infliximab and combinations with oral DMARDs other 
than MTX and sulfasalazine. 

Results from seven RCTs and one prospective cohort study suggest greater improvement in 
functional capacity with combination treatment with a biologic DMARD plus an oral DMARD 
than with oral DMARD monotherapy (high strength of evidence).68, 76, 82, 85, 86, 89, 90, 92, 136, 138, 145 
Five of the RCTs enrolled all or a majority of subjects with early RA;76, 82, 89, 90, 92 Effect sizes for 
studies finding a clinically important and statistically significant difference between groups 
ranged from 0.3 to 0.35 for difference in improvement in HAQ-DI and from 9 percent to 38 
percent for difference in percentage of subjects with clinically significant improvement in HAQ. 
All but two of the trials reported results that reached MCIDs; for the two that did not, point 
estimates were in the direction favoring combination therapy.89, 92 Four of the RCTs also reported 
quality-of-life outcomes, finding greater improvement in the biologic DMARD plus oral 
DMARD combination therapy group (moderate strength of evidence).82, 86, 89, 90, 136, 138 The 
specific comparisons in these studies were a combination regimen of abatacept plus MTX,89 
adalimumab plus MTX,76 golimumab plus MTX,92 infliximab plus MTX,68, 82 or etanercept plus 
MTX68, 86, 90, 136, 138 with MTX monotherapy; and a combination of etanercept plus sulfasalzine 
with sulfasalazine monotherapy.85, 145 

Treatment strategies for early RA. Based on the results of two RCTs (three 
publications),95, 97, 98, 202 we concluded that combination strategies using corticosteroids plus 
multiple oral DMARDs result in more rapid improvement in functional capacity (difference in 
mean change in HAQ at 28 weeks -0.5, P<0.0001) and less work disability (median 12.4 days 
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per patient-observation year vs. 32.2 days, P<0.008) than oral DMARD monotherapy (low 
strength of evidence for each outcome). 

One RCT (the BeSt study) in patients with early RA found that patients treated with initial 
combination therapy with prednisone (study group 3) or initial combination therapy with 
infliximab (group 4) had more rapid improvement in functional ability than those treated with 
sequential DMARD monotherapy (group 1) or with step-up combination therapy (group 2) 
(statistically significantly greater improvements at 3, 6, 9, and 12 months).100-103, 196 By 2 years, 
improvement was maintained in all groups, but there were no statistically significant differences 
between groups (low strength of evidence). 

Detailed Analysis 
Oral DMARD versus oral DMARD. Functional capacity and health-related quality-of-life 

outcomes are presented in Table 28. 
Corticosteroids versus corticosteroids. One 12-week head-to-head RCT (N=143) compared 

budesonide (3 mg/day or 9 mg/day; n=37 and 36, respectively) and prednisolone (7.5 mg/day; 
n=39).54 Mean disease duration of RA was 9 years. Overall, prednisolone produced greater 
improvement in functional capacity and health-related quality of life than either dose of 
budesonide. At 12 weeks, those treated with prednisolone had better improvement in mean HAQ 
scores than budesonide (Table 28). Those treated with prednisolone also had better improvement 
in health-related quality of life as measured by the physical subscale of the SF-36. Improvement 
on the mental subscale of the SF-36 was not statistically significantly different between groups. 
Of note, functional capacity and health-related quality of life were secondary outcome measures; 
the study had not been designed to compare differences in either the HAQ or the SF-36. 

Leflunomide versus MTX. We found two RCTs104, 105 comparing leflunomide (20 mg/day) 
with MTX (7.5 mg/week to 15 mg/week)104, 105 and two systematic reviews.55, 106 We describe 
the individual studies first. 

The first trial randomized 482 patients to leflunomide (n=182) or MTX (n=182) over 12 
months.104, 199 Patients receiving leflunomide reported greater mean improvement in the HAQ-DI 
that was statistically significant (Table 28), but the difference between groups did not reach the 
MCID. Those receiving leflunomide had greater improvement on the SF-36 physical component 
than those receiving MTX at 12 months that was statistically significant and reached the MCID. 
At 12 months, the two groups did not differ significantly in improvement in the SF-36 mental 
summary score or in work productivity. A 2-year followup of 235 patients (leflunomide, n=98; 
MTX, n=101) found greater mean improvement in the HAQ-DI (-0.60 vs. -0.37; P=0.005) and 
MHAQ scores (-0.43 vs. -0.28; P ≤0.05) with leflunomide than with MTX.56 The groups did not 
differ significantly in mean improvement in the SF-36 physical or mental summary scores at 24 
months. These 2-year results are limited by the high attrition rate (45 percent) from the initial 
study. 

A 1-year multinational RCT (N=999) comparing leflunomide and MTX with an optional 
second year enrolled RA subjects with a mean disease duration of 3.5 years to 3.8 years.105 At 12 
months, a statistically significant but minimal quantitative difference (number not reported, 
shown in bar graph)105 for change in the HAQ (P<0.05) was reported between the two groups; at 
24 months, however, the groups did not differ significantly.  
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Table 28. Oral DMARD versus oral DMARD studies: Functional capacity and health-related quality-
of-life outcomes 

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Corticosteroid vs. Corticosteroid 

Kirwan et 
al., 200454 

RCT 

143 

12 weeks 

Population-
based; active 
RA; mean 
disease 
duration 9 
years 

BUD (3 
mg/day) vs. 
BUD (9 
mg/day) vs. 
PNL (7.5 
mg/day) 

Improvement in mean 
HAQ scores:  
PNL 0.393 units better 
than BUD 3 mg;  
P<0.001 
PNL 0.276 units better 
than BUD 9 mg; P<0.01 

Improvement in SF-
36 physical 
component: mean 
change 5.4 units 
better for PNL than 
BUD 3 mg, P<0.01; 
3.7 units better than 
BUD 9 mg, P<0.05 

Fair 

Leflunomide vs. MTX 

Emery et 
al., 2000105 

RCT 

999 
1 year with 
optional 
second year 

Mean disease 
duration 3.5 to 
3.8 years 

LEF (20 
mg/day) vs.  
MTX (10 to 15 
mg/week) 

Change in HAQ at 12 
months, minimal 
quantitative (data NR) but 
significant (P<0.05); at 24 
months, difference NS 

NR Fair 

Strand, et 
al., 1999104 
Cohen et 
al., 200156, 

199 

RCT 

482 
12 months (1-
year 
continuation) 

Mean disease 
duration 6.5 to 
7 years 

LEF (20 
mg/day) vs. 
MTX (7.5 to 
15 mg/week) 

Mean improvement in 
HAQ-DI greater in LEF 
than MTX at 12 months 
(-0.45 vs. -0.26; P ≤0.01) 
and MHAQ (-0.29 vs. -
0.15; P<0.01)  

Mean improvement 
in SF-36 physical 
greater in LEF than 
MTX at 12 months 
(7.6 vs. 4.6; P<0.01) 
but not mental 
component (1.5 vs. 
0.9; P=NS)  

Fair 

Leflunomide vs. Sulfasalazine 

Smolen et 
al., 1999107  
Scott et 
al., 2001200 

RCT 

358 (146) 
24 weeks (12- 
and 24-month 
followup) 

Mean disease 
duration 5.7 to 
7.6 years 

LEF (20 
mg/day) vs. 
SSZ (2 g/day) 

Improvement in HAQ 
scores at 24 weeks 
greater in LEF than SSZ  
(-0.50 vs. -0.29;  
P<0.03) and continued in 
2-year followup group at 
6 and 24 months  
(-0.50 vs. -0.29;  
-0.65 vs. -0.36; both 
P<0.01) 

NR Fair 

Sulfasalazine vs. MTX 

Capell et 
al., 200759 

RCT 

165 (Phase 1 
run-in: 687)  

6 months (18 
months for 
those with DAS 
≥2.4 at 6 
months) 

Scotland; 8 
NHS sites; 
active RA; 
mean disease 
duration 1.6 to 
1.8 years 

SSZ (≤4 
g/day) vs. 
MTX (≤25 
mg/week)  

No significant difference 
between groups in 
change from baseline 
HAQ (SSZ: -0.25;  
MTX: -0.19; P=0.99) 

NR Fair 
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Table 28. Oral DMARD versus Oral DMARD studies: functional capacity and health-related quality-
of-life outcomes (continued) 

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Dougados 
et al., 
199957 

RCT 

209 (146) 

52 weeks (5 
year followup) 

Multinational; 
DMARD 
naive; mean 
disease 
duration 2.3 to 
3.4 months 

SSZ (2 to 3 
g/day) vs. 
MTX (7.5 to 
15 mg/week) 
vs. SSZ (2 to 
3 g/day)+MTX 
(7.5 to 15 
mg/week) 

No statistically significant 
difference in change from 
baseline HAQ to 1 year 
(SSZ -0.74 vs. MTX  
-0.73; P=NS) 

NR Fair 

Haagsma 
et al., 
199758 

RCT 

105 

52 weeks 

Netherlands 
academic and 
peripheral 
clinics; 
DMARD 
naive; mean 
disease 
duration 2.6 to 
3.1 months 

SSZ (1 to 3 
g/day) vs. 
MTX (7.5 to 
15 mg/week)  

Difference in change from 
baseline HAQ to 52 
weeks not significant 
(SSZ -0.32; 95% CI, -0.53 
to -0.10, MTX -0.46; 95% 
CI, -0.68 to -0.25; P=NR) 

NR Fair 

BUD = budesonide; combo = combination therapy; DAS = disease activity score; DMARD = disease modifying antirheumatic 
drug; ETN = etanercept; HAQ = Health Assessment Questionnaire; HAQ-DI = Health Assessment Questionnaire – Disability 
Index; HCQ = hydroxychloroquine; INF = infliximab; LEF = leflunomide; mg = milligram; MTX = methotrexate; NHS = 
National Health Service; NR = not reported; NS = not significant; PNL = prednisolone; PRED = prednisone; RCT = randomized 
controlled trial; SF-36 = Medical Outcomes Test, Short Form 36; SOFI = Signals of Functional Impairment Scale; SSZ = 
sulfasalazine 

 
One systematic review with meta-analysis included 33 trials comparing leflunomide, either 

as monotherapy or combined with another medication, with placebo or other oral DMARDs in 
patients with active RA.55 MHAQ scores improved significantly more in patients treated with 
leflunomide than in those treated with MTX at 6, 12, and 24 months. The leflunomide group and 
the MTX group did not differ in improvement on the HAQ index at either 12 months or 24 
months. Work productivity did not improve significantly in the leflunomide group when 
compared with the MTX group (weighted mean difference [WMD], -2.3 points; 95% CI, -6.37 to 
1.77). When comparing leflunomide with MTX, changes in SF-36 scores showed better 
improvement in the physical summary score with leflunomide (WMD, -3.0 points; 95% CI, -5.41 
to -0.59) but not the mental summary score (WMD, -0.6 points; 95% CI, -3.01 to 1.81). The only 
study that contributed to this outcome (SF-36 physical summary score) was the RCT (N=482) 
described above in this section.104, 199 This systematic review was limited by the number of 
studies included for meta-analysis; only one study was available for each individual functional 
capacity or quality-of-life outcome measure except for change in HAQ scores. 

The second systematic review aimed to assess the efficacy and safety of oral DMARDs in 
adults with RA to inform the European League Against Rheumatism (EULAR) 
recommendations.106 The review included a total of 97 RCTs (14,159 patients) covering a variety 
of comparisons. The results were not significantly different for leflunomide and MTX for pain 
(four studies, 1,475 patients, SRM -0.04, 95% CI, -0.33 to 0.26) or for disability (four studies, 
1,465 patients, SRM -0.09, 95% CI, -0.30 to 0.11). The mean dose of MTX, reported in three 
studies, was 12.5 mg/week. MTX could be increased to ≥15 mg/week in all studies, but dosing 
was not as high as currently recommended in most studies. 
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Leflunomide versus sulfasalazine. One RCT107 with a 2-year followup200 compared 
leflunomide (20 mg/day) with sulfasalazine (2 g/day) and placebo; one systematic review 
included a meta-analysis of leflunomide.55 The RCT was a multinational, multicenter study of 
358 patients (leflunomide, n=133; sulfasalazine, n=133; placebo, n=92).107 Baseline HAQ scores 
were similar for all groups. The leflunomide group had significantly greater improvement in 
HAQ scores at 24 weeks, 6 months, and 24 months compared with the sulfasalzine group (Table 
28).200 Subjects completing the first 6 months were given the option to continue. Those in the 
placebo group were switched to sulfasalazine if they continued in the study. The study was 
limited by only including 146 (leflunomide, n=60; sulfasalazine, n=60; placebo then sulfasalzine, 
n=26) of the original 358 subjects and having a 21 percent attrition rate (116 completed the 
study). 

One systematic review with meta-analysis compared leflunomide (10 to 20 mg/day) with 
other DMARDs in patients with active RA.55 For the comparison of leflunomide and 
sulfasalazine, the meta-analysis included one study (N=229) with changes in HAQ at 6, 12, and 
24 months.200 At 6 and 24 months, the leflunomide group had greater improvements in the HAQ-
DI than the sulfasalazine group (WMD -0.25 point; 95% CI, -0.42 to -0.08; WMD -0.29 point; 
95% CI, -0.57 to -0.01, respectively). This evidence is limited because the meta-analysis 
included only one study for this outcome; they did not pool data from multiple studies. 

Sulfasalazine versus MTX. Three RCTs57-59 and one systematic review106 compared 
sulfasalazine with MTX. Their findings are consistent and do not support a difference in 
functional capacity between the groups (Table 28). These included a multinational 52-week RCT 
of 209 DMARD-naive subjects,57 a 52-week RCT of 105 DMARD-naive subjects in academic 
and peripheral clinics in the Netherlands,58 and an 18-month RCT of 165 subjects at eight sites in 
Scotland.59 

The systematic review aimed to assess the efficacy and safety of oral DMARDs to inform the 
EULAR recommendations and included a variety of comparisons.106 The results were not 
significantly different for sulfasalazine versus MTX for disability (two studies, 208 patients, 
SRM 0.62, 95% CI, −0.86 to 2.10). 

Oral DMARD combinations: MTX plus sulfasalazine versus monotherapy with MTX 
or sulfasalazine. Three RCTs (four publications) compared MTX plus sulfasalazine to either 
drug alone.57-59, 111 Two of the RCTs included patients with disease duration of less than 1 
year;57, 58 the third included patients with RA of up to 10 years.59 Findings of these studies do not 
support a difference in functional capacity between combination therapy and either monotherapy. 
Study data are presented in Table 29. 
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Table 29. Oral DMARD combination studies: Functional capacity and health-related quality-of-life 
outcomes 

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) 

Functional 
Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Sulfasalazine+MTX versus Sulfasalazine or MTX Monotherapy 

Capell et 
al., 200759 

RCT 

165 (Phase 1 
run-in: 687)  

6 months (18 
months for 
those with DAS 
≥2.4 at 6 
months) 

Scotland; 8 
NHS sites; 
active RA; 
mean 
disease 
duration 1.6 
to 1.8 years 

SSZ (≤4 g/day)+MTX 
(≤25 mg/week) vs. SSZ 
(≤4 g/day) vs. MTX (≤25 
mg/week) 

Change from 
baseline HAQ: 
no significant 
difference between 
groups (SSZ+MTX -
0.50 vs. SSZ -0.25; 
P=0.51), 
(SSZ+MTX -0.50 
vs. MTX -0.19; 
P=0.57) 

NR Fair 

Dougados 
et al., 
199957 
Maillefert 
et al., 
2003111 

RCT 

209 (146) 

52 weeks (5-
year followup) 

Multinational; 
DMARD 
naive; mean 
disease 
duration 2.3 
to 3.4 
months 

SSZ (2 to 3 g/day) vs. 
MTX (7.5 to 15 
mg/week) vs. SSZ (2 to 
3 g/day) plus MTX (7.5 
to 15 mg/week) 

No statistically 
significant 
difference in change 
from baseline HAQ 
to 1 year 
(SSZ+MTX -0.70 
vs. SSZ -0.74 vs. 
MTX  
-0.73; P= NS) or in 
mean HAQ at 5 
years (combination 
0.6 vs. either single 
therapy 0.6; P=0.9) 

NR Fair 

Haagsma 
et al., 
199758 

RCT 

105 
52 weeks 

Netherlands 
academic 
and 
peripheral 
clinics; 
DMARD 
naive; mean 
disease 
duration 2.6 
to 3.1 
months 

SSZ (1 to 3 g/day) vs. 
MTX (7.5 to 15 
mg/week) vs. SSZ (2 to 
3 g/day)+MTX (7.5 to 15 
mg/week) 

Difference in 
change from 
baseline HAQ to 52 
weeks NS 
(SSZ+MTX -0.51: 
95% CI, -0.76 to -
0.26 vs. SSZ -0.32: 
95% CI, -0.53 to -
0.10 vs. MTX -0.46: 
95% CI,  
-0.68 to -0.25;  
P=NR) 

NR Fair 
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Table 29. Oral DMARD combination studies: functional capacity and health-related quality-of-life 
outcomes (continued) 

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) 

Functional 
Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Oral DMARD+Corticosteroid vs. Oral DMARD 

*Choy et 
al., 200864 

RCT 
 
467 
 
2 years 

England/Wal
es, 
Multicenter: 
early RA; 
mean 
disease 
duration 2.7 
to 5.1 
months 

MTX (<15 
mg/week)+PNL (60 
mg/day stepped down 
and stopped at 34 
weeks) vs. MTX 

Difference in mean 
change in HAQ: 
-0.28 with additional 
PNL compared to 
MTX alone (P=0.02)

Mean change in 
SF-36 PCS and 
MCS: No 
difference 
between groups 
(P=0.22 and NR, 
respectively) 

Good 

Svensson 
et al., 
200565 

Open-label trial 

250 
2 years 

Population-
based; active 
RA; duration 
1 year or less 

DMARD (SSZ or MTX, 
dosages NR)+PNL (7.5 
mg/day) vs. 
DMARD 

Greater 
improvement in 
DMARD+PNL 
group than 
DMARD-only group 
(from mean HAQ of 
1.0 to 0.4 at 1 year 
and 0.5 at 2 years 
vs. 1.0, 0.6, and 
0.7; P=NR)  

Mean SOFI index 
decreased from 8 at 
baseline to 4 at 1 
year and 4 at 2 
years vs. 9, 6, and 7 
respectively; P=NR)

NR 
 

Fair 

* New study added since last review. 
CI = confidence interval; DAS = disease activity score; DMARD = disease modifying antirheumatic drug; g = gram; HAQ = 
Health Assessment Questionnaire; mg = milligram; MTX = methotrexate; NHS = National Health Service; NR = not reported; 
NS = not significant; PCS = physical component score; PNL = prednisolone; RA = rheumatoid arthritis; RCT = randomized 
controlled trial; SF-36 = Medical Outcomes Test, Short Form 36; SOFI = Signals of Functional Impairment Scale; SSZ = 
sulfasalazine; vs. = versus; yrs = years 

 
A multinational RCT of 209 DMARD-naive subjects compared sulfasalazine (n=68), MTX 

(n=69), and the sulfasalazine-MTX combination (n=68) for 52 weeks. No statistically significant 
difference in changes in HAQ scores occurred from baseline to 1 year.57 A long-term followup 
comparing the combination therapy to monotherapy (combining the two monotherapy groups) 
did not find a significant difference in mean HAQ scores at 5 years (combination 0.6; 
monotherapy 0.6; P=0.9).111  

A 52-week RCT of 105 DMARD-naive subjects in Dutch academic and peripheral clinics 
reported a change in HAQ scores between baseline and 52 weeks of -0.51 (95% CI, -0.76 to  
-0.26) for the MTX-sulfasalazine combination therapy, a change of -0.32 (95% CI, -0.53 to  
-0.10; P=NR) for sulfasalazine, and a change of -0.46 (95% CI, -0.68 to -0.25; P=NR) for 
MTX.58 The HAQ was a secondary outcome in this study; the authors did not attempt to explain 
these results or compare the values, but the differences between groups did not reach thresholds 
for MCIDs and the 95% CIs overlap between all groups.  
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The third study was an 18-month RCT of 165 subjects at eight sites in Scotland. The 
investigators found no significant difference between the combination therapy and the 
monotherapy groups in changes from baseline HAQ scores.59 

Oral DMARD plus corticosteroid versus oral DMARD. We found two RCTs; both found 
that corticosteroids and one oral DMARD results in greater improvements in functional capacity 
than using oral DMARD monotherapy (Table 29).64, 65 The first was a 2-year RCT (N=467) 
comparing MTX plus prednisolone (60 mg/day stepped down and stopped at 34 weeks) with 
MTX monotherapy in subjects with early RA.64 The study reported greater improvements in 
functional capacity for subjects treated with MTX plus prednisolone than subjects treated with 
MTX alone, but found no difference in quality of life between groups. 

One open-label RCT compared oral DMARD use with and without prednisolone in patients 
with active RA for 1 year or less.65 This 2-year study compared prednisolone (7.5 mg/day) added 
to an initial DMARD (chosen by the treating physician) with an oral DMARD only in patients 
with early RA. The authors reported greater improvement in functional capacity for the 
prednisolone group than the nonprednisolone group. The DMARD plus prednisolone group also 
had greater improvement in the mean Signals of Functional Impairment (SOFI) index. Scores on 
the HAQ and the SOFI index were not statistically compared for the two groups; the clinical 
relevance of these results is uncertain. In addition, the results should be interpreted cautiously, 
given the open-label design and potential for bias. 

Biologic DMARD versus biologic DMARD. We identified one head-to-head RCT and three 
prospective cohort studies meeting our inclusion criteria (Table 30).66, 68, 70, 71 Three of these 
included comparisons of etanercept with infliximab;68, 70, 71 one study compared each of the 
following: adalimumab versus etanercept,71 abatacept versus infliximab,66 and adalimumab 
versus infliximab.71 Mean disease durations ranged from 6 years to 9.9 years; the proportion of 
patients with early RA in these studies remains unclear. One study was conducted in the United 
States;68 the others were carried out in the Netherlands,71 Spain,70 or were multinational.66  

Abatacept versus infliximab. One head-to-head multinational RCT (N=431) conducted in 
subjects with active RA who had an inadequate response to MTX did not find a difference in 
functional capacity between those treated with abatacept and infliximab. It found greater 
improvement in health-related quality of life for those treated with abatacept that reached 
statistical significance, but did not reach the threshold for a MCID (SF-36 PCS: difference of 
1.93 at 1 year, 95% CI, 0.02 to 3.84).66 

Etanercept versus infliximab. Two of the three cohort studies comparing etanercept with 
infliximab reported no difference in functional capacity outcomes; one reported greater 
improvement with etanercept.68 Only one of the three studies reported a quality-of-life outcome, 
finding greater improvement in the SF-36 PCS with etanercept than with infliximab.71 

The first cohort study (N=161) was conducted in anti-tumor necrosis factor (TNF) naïve 
patients and found no difference in functional capacity between etanercept than infliximab.70 The 
second cohort study (N=707) was conducted in anti-TNF naïve patients that had failed at least 
two DMARDs and also found no difference in functional capacity between etanercept than 
infliximab, but reported statistically significantly greater improvement in health-related quality 
of life for those treated with etanercept, but the actual data were not reported.71  
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Table 30. Biologic DMARD versus biologic DMARD studies: Functional capacity and health-related 
quality-of-life outcomes 

Study 

Study 
Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-
Related 
Quality of 
Life 

Quality 
Rating 

Abatacept vs. Infliximab 

*Schiff et al., 
200866 

ATTEST 

RCT 

431 

1 year 

Multinational; 
Active RA with 
inadequate 
response to 
MTX 

ABA (~10 mg/kg every 
4 weeks) vs. INF (3 
mg/kg every 8 weeks) 

Study also had a third 
arm (placebo) 

Percentage of 
patients with 
improvement in 
HAQ-DI at 1 year: 
57.7% vs. 52.7%; 
estimate of 
difference (95% CI, 
5.0 (-6.5 to16.5) 

SF-36 PCS: 
between 
group 
difference at 1 
year favoring 
ABA of 1.93, 
95% CI, 0.02 
to 3.84 

SF-36 MCS: 
difference of 
1.92, 95% CI, 
-0.30 to 4.15 

Fair 

Etanercept vs. Infliximab     

*Fernandez-
Nebro et al., 
200770 

Prospective 
cohort 

161 

6 years 

Tertiary care 
center, Spain; 
Anti-TNF 
naïve patients; 
mean disease 
duration 9.5 to 
9.9 years 

ETN vs. INF (dosages 
NR) 

Mean change in 
HAQ at 6 months: 
-0.46 vs. -0.32; 
P=0.218 

NR Fair 

*Kievit et al., 
200871 

DREAM 
register 

Prospective 
cohort study 

707 

1 year 

Population-
based, 
Netherlands, 
Anti-TNF 
naïve patients, 
failed at least 
2 DMARDs; 
mean disease 
duration 6 to 
7.7 years 

ETN vs. INF (dosages 
NR) 

Mean change in 
HAQ at 12 months:  
-0.35 vs. -0.26; 
P=NS 

SF-36 PCS: 
ADA and ETN 
patients had 
greater 
improvement 
than INF; 
P=0.001 (data 
NR, in Figure 
only) 

Fair 

Weaver et 
al., 200668 

Prospective 
cohort study 

1,371 

12 months 

Population-
based, US; 
patients with 
active RA who 
required 
change in 
therapy; mean 
disease 
duration 9.3 
years 

ETN (25 mg twice 
weekly) vs. INF (3.8 
mg/kg or higher) 

Mean percentage 
improvements in 
HAQ at 12 months: 
17% vs. 1%; P=NR 

NR Fair 
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Table 30. Biologic DMARD versus biologic DMARD studies: functional capacity and health-related 
quality-of-life outcomes (continued) 

Study 

Study 
Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-
Related 
Quality of 
Life 

Quality 
Rating 

Adalimumab vs. Etanercept 

*Kievit et al., 
200871 

DREAM 
register 

Prospective 
cohort study 

707 

1 year 

Population-
based, 
Netherlands, 
Anti-TNF 
naïve patients, 
failed at least 
2 DMARDs; 
mean disease 
duration 6 to 
7.7 years 

ADA vs. ETN (dosages 
NR) 

Mean change in 
HAQ at 12 months: -
0.42 vs. -0.35; P=NS 

SF-36 PCS: 
ADA and ETN 
patients had 
greater 
improvement 
than INF; 
P=0.001 (data 
NR, in Figure 
only) 

Fair 

Adalimumab vs. Infliximab 

*Kievit et al., 
200871 

DREAM 
register 

Prospective 
cohort study 

707 

1 year 

Population-
based, 
Netherlands, 
Anti-TNF 
naïve patients, 
failed at least 
2 DMARDs; 
mean disease 
duration 6 to 
7.7 years 

ADA vs. INF (dosages 
NR) 

Mean change in 
HAQ at 12 months: -
0.42 vs. -0.26; 
P<0.05) 

SF-36 PCS: 
ADA and ETN 
patients had 
greater 
improvement 
than INF; 
P=0.001 (data 
NR, in Figure 
only) 

Fair 

* New study added since last review. 
ADA = adalimumab; CI = confidence interval; DMARD = disease modifying antirheumatic drug; ETN = etanercept; HAQ = 
Health Assessment Questionnaire; HAQ-DI = Health Assessment Questionnaire – Disability Index; INF = infliximab; MCS = 
mental component score; mg/kg = milligram/kilogram; NR = not reported; NS = not significant; PCS = physical component 
score; RA = rheumatoid arthritis; SF-36 = Medical Outcomes Test, Short Form 36; TNF = tumor necrosis factor; US = United 
States; vs. = versus 

 
The third cohort study comparing etanercept with infliximab was based on the RADIUS 

(Rheumatoid Arthritis DMARD Intervention and Utilization Study) program. RADIUS was a 
primary care-based U.S. study that enrolled patients who were initiating any new DMARD at 
study entry.68 Mean disease duration was 9.3 years, indicating that most patients suffered from 
advanced RA. The percentage of patients with early RA was not reported. Patients treated with 
etanercept had a greater mean percentage improvement on the HAQ at 12 months than patients 
treated with infliximab (17 percent vs. 1 percent; P=NR). Among patients older than 65 years, 
after adjusting for baseline covariates, the authors reported that the etanercept-treated patients 
had a greater mean percentage improvement in the HAQ at 12 months than infliximab-treated 
patients (22 percent vs. 4 percent; P=NR). However, the authors did not describe direct 
statistical comparisons between etanercept and infliximab. The study was designed to compare 
combinations of etanercept or infliximab with MTX to monotherapy with etanercept, infliximab, 
or MTX. 

Adalimumab versus etanercept. One cohort study (N=707) conducted in anti-TNF naïve 
patients that had failed at least two DMARDs reported no difference in functional capacity or 
health-related quality of life between adalimumab and etanercept.71  
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Adalimumab versus infliximab. One cohort study (N=707) conducted in anti-TNF naïve 
patients that had failed at least two DMARDs reported greater improvement in functional 
capacity that reached statistical significance but did not reach the MCID (mean change in HAQ 
at 12 months: -0.42 vs. -0.26, P<0.05). It also reported greater improvement in health-related 
quality of life (data NR, P=0.001) for subjects treated with adalimumab than for those treated 
with infliximab.71  

Placebo-controlled studies. Multiple placebo-controlled RCTs and systematic reviews of 
placebo-controlled trials provide evidence on the efficacy of abatacept,66, 113, 116, 203-207 
adalimumab,119-125 anakinra,75, 128, 129, 131-134 etanercept,86, 136-145 infliximab,66, 135, 148-156 
rituximab,84, 158-161, 208 certolizumab pegol,164, 165, 168, 209 golimumab,166, 169, 170, 210 and 
tocilizumab.164, 172, 174-178 Most of these studies were conducted in patients who had failed oral 
DMARD treatment. 

Biologic DMARD versus oral DMARD. We found four RCTs and one prospective cohort 
study that included comparisons of approved doses of biologic DMARD monotherapy with oral 
DMARD monotherapy (Table 31). The RCTs compared etanercept with MTX,77, 86 adalimumab 
with MTX,76 and tocilizumab with MTX;173 the cohort study assessed differences in class 
effects.78 No head-to-head evidence exists for the other biologic DMARDs or for oral DMARDs 
other than MTX (although anakinra and infliximab were included in the prospective cohort study 
comparing biologics as a class to oral DMARDs as a class).  
Table 31. Biologic DMARD versus oral DMARD studies: functional capacity and health-related 
quality-of-life outcomes  

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-
Related 
Quality of Life 

Quality 
Rating 

Adalimumab vs. MTX 

Breedveld et 
al., 200676 
PREMIER 
study  

RCT 

799 

2 years 

Early, 
aggressive 
RA;  
MTX-naive; 
mean 
disease 
duration NR 
(<3 years) 

ADA (40 mg 
biweekly) vs. 
MTX (20 
mg/week) 

At 1 year, ADA and MTX 
monotherapy groups had 
similar improvement in 
HAQ-DI (-0.8 vs.  
-0.8; P=NR). Improvements 
remained similar after 2 
years 

NR Fair 

Etanercept vs. MTX 

Bathon et 
al., 2000;77 
Genovese et 
al., 2002;188  
Genovese et 
al., 2005;189 
Kosinski et 
al., 2002211 
ERA study  

RCT 

632 (512) 

12 months (1 
year open-label 
extension) 

Early, 
aggressive 
RA;  
MTX-naive; 
mean 
disease 
duration 11.7 
months 

ETN (10 or 25 
mg twice 
weekly) vs. 
MTX (20 
mg/week) 

Better improvement in HAQ 
early in treatment (first 12 
weeks) for ETN than MTX 
(P<0.0001). No significant 
difference in HAQ scores 
during weeks 16 to 52 

Significantly greater 
percentage of patients with 
at least a 0.5 unit 
improvement in HAQ-DI at 
24 months for ETN 25 mg 
than for either ETN 10 mg 
or MTX (55% vs. 43% vs. 
37%; P=0.021 and 
P<0.001, respectively) 

Better 
improvement in 
SF-36 physical 
summary and 
SF-36 arthritis-
specific health 
index for ETN 
group than the 
MTX group 
during first 12 
weeks 
(P<0.0001)  

No significant 
difference in 
weeks 16 to 52 

Fair 
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Table 31. Biologic DMARD versus oral DMARD studies: functional capacity and health-related 
quality-of-life outcomes (continued) 

Study 

Study Design
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-
Related 
Quality of Life

Quality 
Rating 

Klareskog et 
al., 2004;86 
van der 
Heijde et al., 
2006;136 van 
der Heijde et 
al., 2006138 
TEMPO 
study 

RCT 
 
686 
(503 for 2-year 
results) 

52 weeks (2 
years, 100 
weeks) 

Active RA; 
had failed at 
least 2 
DMARDs; 
mean 
disease 
duration 6.6 
years 

ETN (25 mg 
twice weekly) 
vs. MTX (20 
mg/week)  

Similar improvement in 
mean HAQ scores for MTX 
and ETN (scores fell from 
1.7 to 1.1 and 1.7 to 1.0; 
P=0.3751) 

NR 
 

Good 

Tocilizumab vs. MTX 

*Nishimoto 
et al., 
2009173 

SATORI 

RCT 

127 

24 weeks 

Active RA 
with 
inadequate 
response to 
MTX 

TCZ (8 mg 
every 4 weeks) 
+placebo vs. 
MTX (8 
mg/week)+plac
ebo 

Percentage of patients with 
a decrease of at least 0.22 
units in MHAQ at last 
observation: 67% vs. 34% 
(P<0.001) 

NR Fair 

Biologic Class vs. Oral DMARD Class 

Listing et al., 
200678 

Prospective 
cohort study 

1,083 

12 months 

Population-
based; 
patients with 
active RA 
who required 
change in 
therapy; 
mean 
disease 
duration 9.6 
years 

Biologics as a 
class (ADA, 
ANA, ETN, INF; 
dose NR) vs. 
DMARDs as a 
class (dose NR)

Severely disabled patients 
(≤50% of full function) in 
biologic group more likely 
to achieve physical 
independence  
(≥67% of full function, 
Hanover Functional Status 
Questionnaire) than 
DMARD group (OR, 3.88; 
95% CI, 1.7 to 8.8) 

Functional remission  
(≥83% of full function) more 
often achieved in biologic 
group than in DMARD 
group (OR, 2.18; 95% CI, 
1.04 to 4.6) 

NR Fair 

* New study added since last review. 
ADA = adalimumab; ANA = anakinra; CI = confidence interval; DMARD = disease modifying antirheumatic drug; ERA = early 
rheumatoid arthritis; ETN = etanercept; GOL = Golimumab; HAQ = Health Assessment Questionnaire; HAQ-DI = Health 
Assessment Questionnaire – Disability Index; INF = infliximab; mg = milligram; MHAQ = modified Health Assessment 
Questionnaire; MTX = methotrexate; NR = not reported; OR = odds ratio; RA = rheumatoid arthritis; RCT = randomized 
controlled trial; SF-36 = Medical Outcomes Test, Short Form 36; TCZ = tocilizumab 

 
Adalimumab versus MTX. The only data come from the PREMIER study, a multinational 2-

year RCT of 799 patients with early, aggressive RA who had not previously received MTX.76 
Two treatment arms of this 2-year study were adalimumab monotherapy and MTX monotherapy. 
After 1 year, the adalimumab and MTX monotherapy groups had no difference in improvements 
in functional status measured using the HAQ-DI. Improvements remained similar after 2 years  
(-0.9 vs. -0.9; P=NR). After 2 years, 19 percent of patients in both monotherapy groups had 
HAQ-DI scores of zero. 

Etanercept versus MTX. Two trials (seven publications) compared etanercept with MTX over 
52 weeks.77, 86, 136, 138, 188, 189, 211 ERA was a 52-week multicenter RCT of 632 patients with early 
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RA in the United States that compared etanercept with MTX.77, 188, 189, 211 The treatment groups 
were similar at baseline. Most patients were female, white, and rheumatoid factor positive and 
had had RA for fewer than 18 months. Patients treated with etanercept had better early responses 
for functional status and health-related quality of life. Compared with patients treated with MTX, 
patients treated with etanercept showed better improvement early in treatment (during the first 12 
weeks) on the HAQ (P<0.0001), the SF-36 physical subscale (P<0.0001), and the SF-36 
arthritis-specific health index (ASHI) (P<0.0001). From weeks 16 to 52, these measures did not 
differ significantly; both groups showed similar improvement. These results may be attributed to 
an earlier response to etanercept than to MTX and the fact that patients were increased to the 
maximum MTX dose over 2 months. After 12 months, approximately 55 percent of patients in 
both the MTX and the 25- mg etanercept groups had at least a 0.5 unit improvement in the HAQ-
DI. At 24 months, 55 percent of the 25- mg etanercept group had this level of improvement, as 
did 37 percent of the MTX group (P<0.001) and 43 percent of the 10- mg etanercept group 
(P=0.021). 

TEMPO was a 52-week RCT of RA patients who had failed previous DMARD therapy that 
compared etanercept with MTX and with combination therapy with both drugs.86 Baseline HAQ 
scores were similar for all three groups. At 52 weeks, improvement of functional status did not 
differ significantly between the MTX group and the etanercept group.  

Golimumab versus MTX. Two RCTs compared unapproved doses of golimumab (100 mg) 
with MTX.92, 169 These two studies are referenced in other sections of this report for study arms 
using approved doses (e.g., golimumab 50 mg plus MTX compared with MTX section), but we 
do not include them in Table 31, the overview, our conclusions, or in strength of evidence tables 
due to the use of unapproved doses in the golimumab plus placebo arms, because it is difficult to 
draw conclusions about the comparative effectiveness of the approved use of golimumab (50 mg 
every 4 weeks) with MTX. 

The GO-FORWARD study was a phase III, multicenter trial that randomized subjects 
(assigned in a 3:3:2:2 ratio) to receive placebo injections plus MTX, golimumab 100 mg 
injections plus placebo capsules, golimumab 50 mg injections plus MTX capsules, or golimumab 
50 mg injections plus MTX capsules.169 The trial found no difference in the improvement in 
functional capacity (change in median HAQ-DI) between those treated with golimumab 100 mg 
and those treated with MTX at 24 weeks. 

The GO-BEFORE study was a phase III, multicenter trial that randomized subjects to 
subcutaneous placebo injections plus MTX capsules, golimumab 100 mg injections plus placebo 
capsules, golimumab 50 mg injections plus MTX capsules, or golimumab 100 mg injections plus 
MTX capsules.92 The trial reported a median percent improvement in HAQ-DI of 36.95 for the 
MTX group compared with 31.05 for the golimumab 100 mg plus placebo group (P=NR). 

Tocilizumab versus MTX. The only data come from the Study of Active controlled 
TOcilizumab monotherapy for Rheumatoid arthritis patients with an Inadequate response to 
methotrexate (SATORI), a 24-week RCT of 127 patients with active RA and an inadequate 
response to MTX conducted at 25 sites in Japan.173 Subjects were randomized to MTX 
monotherapy (8 mg/week) plus tocilizumab placebo or to tocilizumab plus MTX placebo. After 
24 weeks, those treated with tocilizumab had significantly greater improvements in the 
percentage of subjects achieving at least a 0.22 unit improvement in MHAQ scores, which was 
considered significant clinical improvement and the MCID. Of note, the dose of MTX used in 
this study is below the dose usually considered therapeutic. Multinational evidence-based 
recommendations suggest starting MTX at 10-15 mg/week, with escalation of 5 mg every 2-4 
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weeks up to 20-30 mg/week.191 Thus, this study does not provide evidence that is relevant to 
determine how tocilizumab compares with MTX as it is generally used in clinical practice. 

Biologic DMARD as a class versus oral DMARD as a class. One prospective cohort study 
examined differences in clinical and functional remission between biologics as a class 
(adalimumab, anakinra, etanercept, infliximab; n=818) and oral DMARDs as a class (n=265) in 
patients who had failed two previous oral or biologic DMARD treatments.78 This study was 
population-based and part of the RABBIT study, a German long-term, prospective cohort study 
of RA patients who required a change in therapy in daily rheumatologic care. Patients on 
biologics were younger and had a significantly more active disease at baseline. Severely disabled 
patients receiving biologic therapies were more likely to achieve physical independence than 
controls on conventional oral DMARD therapy (Table 31). Functional remission was more often 
achieved in patients receiving biologics than in controls.  

Biologic combinations: biologic DMARD plus biologic DMARD versus biologic 
DMARD. We found a single 1-year RCT (N=121) followed by a 2-year open label long-term 
extension (N=80) that reported no significant differences in functional capacity for patients 
treated with abatacept combined with etanercept compared with etanercept only (Table 32).80 
The study reported greater improvement in quality of life measured by the physical component 
summary of the SF-36 (data NR), but not the mental component summary. Although the initial 
RCT dosing of abatacept was lower than currently used clinically, the frequency of serious 
adverse events was higher in the abatacept combined with etanercept treated patients than the 
etanercept-only treated patients. The study concluded that abatacept in combination with 
etanercept should not be used for patients with RA due to limited efficacy findings and safety 
concerns (more abatacept and etanercept-treated patients experienced serious adverse events). 
Table 32. Biologic DMARD plus biologic DMARD versus biologic DMARD studies: functional 
capacity and health-related quality-of-life outcomes  

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Etanercept+Abatacept vs. Etanercept 

*Weinblatt et 
al., 200680 

RCT 

121 

1-year double-
blind phase 

2-year long 
term-
extension 

Patients with 
active RA 
despite ETN; 
mean disease 
duration 12.8 
to 13 years 

ETN (25 mg 
twice 
weekly)+ABA 
2g/kg 
increased to 
10 mg/kg after 
1 year) vs. 
ETN (25 mg 
twice weekly) 

Mean change in mHAQ 
at 12 months: -0.3 vs. -
0.2; P=NR 

Mean change in mHAQ 
from 1 year to 2 years:  
-0.1 vs. 0; P=NR) 

Greater 
improvement in the 
SF-36 PCS for 
ETN+ABA group 
(data NR) 

Mean change in SF-
36 MCS: 3.9 
vs.1.06; P=NS  

Fair 

*New studies since last review. 
ABA = abatacept; ETN = etanercept; g/kg = gram/kilogram; mg = milligram; mg/kg = milligram/kilogram; mHAQ = modified 
health assessment questionnaire; NR = not reported; NS = not significant; PCS = physical component score; RA = rheumatoid 
arthritis; RCT = randomized controlled trial; SF-36 = Medical Outcomes Test, Short Form 36; vs. = versus; yr = year 

 
Biologic combinations: biologic DMARD plus oral DMARD versus biologic DMARD. 

We found five studies, four RCTs76, 85, 86, 201 and one prospective cohort study,68 comparing the 
combination of a biologic DMARD plus an oral DMARD with approved doses of biologic 
DMARD monotherapy (Table 33). The majority of these studies compared a combination of a 
biologic DMARD and MTX with monotherapy of the same biologic DMARD.68, 76, 86, 201 One 
trial used sulfasalazine as a oral DMARD in combination with a biologic DMARD.85 Three of 
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the studies found no difference between combination therapy and biologic DMARD 
monotherapy; two reported greater improvement with combination therapy. The two RCTs 
finding that combination therapy resulted in greater improvement in functional capacity or 
quality of life enrolled subjects that were MTX-naïve76 or had not been on MTX for at least 6 
months prior to enrollment.86 The studies finding no difference enrolled subjects with active RA 
despite treatment with the same oral DMARD that was used in the combination therapy arm of 
the trial. 
Table 33. Biologic DMARD plus oral DMARD versus biologic DMARD studies: functional capacity 
and health-related quality-of-life outcomes  

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Adalimumab +MTX vs. Adalimumab 

Breedveld et 
al., 200676 
PREMIER 
study  

RCT 

799 

2 years 

Early, 
aggressive 
RA; MTX-
naive; mean 
disease 
duration NR 
(<3 years) 

ADA (40 mg 
biweekly)+MT
X (20 
mg/week) vs. 
ADA (40 mg 
biweekly) 

At 1 year, ADA+MTX group 
had greater improvements in 
HAQ-DI than ADA alone 
(mean, -1.1 units vs.  
-0.8; P=0.002). After 2 years, 
there was no difference (-1.0 
vs. -0.9; P=0.058) 

After 2 years, more 
ADA+MTX patients had 
improvement of ≥0.22 in 
HAQ-DI than ADA patients 
(72% vs. 58%; P<0.05); had 
a greater percentage with 
HAQ-DI scores of 0 (33% vs. 
19%; P<0.001) 

NR Fair 

Etanercept+Oral DMARD vs. Etanercept 

Combe et 
al., 200685 
*Combe et 
al., 2009145 

RCT 

260 

24 weeks 

2 years 

Europe 
multicenter; 
active RA 
despite SSZ 
treatment; 
mean disease 
duration 6.6 
years 

ETN (25 mg 
twice 
weekly)+SSZ 
(2, 2.5, or 
3g/day) vs. 
ETN (25 mg 
twice weekly) 

Mean percentage 
improvements in HAQ were 
similar for ETN+SSZ and 
ETN alone at 24 weeks 
(40.2% vs. 35.3%, P=NS). At 
2 years, clinically significant 
improvement in HAQ was 
seen for 78% vs. 76% 
(P=NS) 

Mean 
percentage 
improvements in 
EuroQOL VAS 
were similar for 
ETN+SSZ and 
ETN alone at 24 
weeks (67.6% 
vs. 64.6%; 
P=NS) 

Fair 

Klareskog et 
al., 2004;86 
van der 
Heijde et al., 
2006;136 van 
der Heijde et 
al., 2006137, 

138 
TEMPO 
study 

RCT 

686 
(503 for 2-
year results) 

52 weeks (2 
years, 100 
weeks) 

Europe 
multinational, 
multicenter; 
active RA; 
had failed at 
least 2 
DMARDs; 
mean disease 
duration 6.6 
years 

ETN (25 mg 
twice 
weekly)+MTX 
(20 mg/week) 
vs. ETN (25 
mg twice 
weekly) 

At 52 weeks ETN+MTX was 
more likely to attain HAQ-DI 
scores similar to population 
norms (<0.5) than ETN 
alone (P<0.05). Combination 
group had greater 
improvement in mean HAQ 
scores (mean fall from 1.8 to 
0.8 vs. 1.7 to 1.0; P<0.001; 
mean improvement from 
baseline HAQ 1.0 vs. 0.7; 
P<0.01) 

ETN+MTX 
patients 
reported better 
quality of life 
than ETN-only 
patients (mean 
EQ-5D VAS 
72.7 vs. 66.8;  
P<0.05) 

Good 
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Table 33. Biologic DMARD plus oral DMARD versus biologic DMARD studies: functional capacity 
and health-related quality-of-life outcomes (continued) 

Study 

Study Design
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

*Van Riel et 
al., 2008201 

ADORE trial 

Open-label 
RCT 

315 
16 weeks 

Inadequate 
control of 
disease with 
MTX; mean 
disease 
duration 10.9 
years 

ETN (25 mg 
twice 
weekly)+MTX 
(>12.5 
mg/week) vs. 
ETN (25 mg 
twice weekly) 

Mean change in HAQ DI at 
16 weeks: -0.59 vs. -0.59; 
difference between groups 
0.029  
(95% CI, -0.115 to 0.172) 

Mean change in 
EQ-5D VAS: 
21.00 vs. 19.76; 
difference 
between groups 
-2.593 (95% CI, 
-7.667 to -2.482)

Fair 

Weaver et 
al., 200668 

Prospective 
cohort study 

3,034 

12 months 

Population-
based; 
patients with 
active RA 
who required 
change in 
therapy; 
mean disease 
duration 8.3 
years 

ETN (25 mg 
twice 
weekly)+MTX 
(dose NR) vs. 
ETN (25 mg 
twice weekly) 

Patients treated with 
ETN+MTX had similar 
improvements in functional 
capacity to those treated 
with ETN only (mean 
percentage improvements in 
HAQ at 12 months: 17% vs. 
17%; P=NR) 

NR Fair 

* New study added since last review. 
ADA = adalimumab; CI = confidence interval; EQ-5D VAS = European Quality of Life-5 Dimensions Visual Analogue Scale; 
EuroQOL VAS = European Quality of Life Health Status Visual Analogue Scale; ETN = etanercept; HAQ = Health Assessment 
Questionnaire; HAQ-DI = Health Assessment Questionnaire – Disability Index; MTX = methotrexate; NR = not reported; NS = 
not significant; RA = rheumatoid arthritis; RCT = randomized controlled trial; SSZ = sulfasalazine; vs. = versus 

 
Adalimumab plus MTX versus adalimumab. The PREMIER study was conducted in MTX-

naive patients with early (<3 years), aggressive RA.76 This 2-year multinational study 
randomized 799 patients to a combination of adalimumab and MTX, adalimumab monotherapy, 
or MTX monotherapy. After 1 year, the combination group had greater improvements in HAQ-
DI scores than the adalimumab group. After 2 years, the combination group and the adalimumab-
only group did not differ significantly for improvements in the HAQ-DI. After 2 years, more 
patients in the combination group had achieved improvement of ≥0.22 (the clinically relevant 
threshold) in HAQ-DI than the adalimumab group. In addition, 33 percent of patients in the 
combination group and 19 percent of those in the adalimumab group had HAQ-DI scores of zero 
(P<0.001). 

Etanercept plus MTX versus etanercept. Two RCTs (four publications)86, 136, 138, 201 and one 
prospective cohort study68 assessed differences in efficacy between a combination of etanercept 
and MTX and etanercept monotherapy. One RCT showed greater improvements for functional 
capacity and quality of life for combination therapy; one RCT found no difference; the cohort 
study found no difference. The study showing greater improvements for combination therapy 
enrolled subjects who had not taken MTX during the prior 6 months. The studies that found no 
difference enrolled subjects with active RA despite current MTX use. 

The first RCT, the 52-week TEMPO trial, involved 686 patients with active RA who had 
failed previous DMARD therapy.86, 136-138 Subjects were included only if they had not taken 
MTX for the 6 months prior to enrollment. Baseline HAQ scores were similar. At 52 weeks, 
patients in the combination group were significantly more likely to attain HAQ-DI scores similar 
to population norms (<0.5) than patients in the monotherapy group (P<0.05) and had greater 
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improvement in HAQ scores. In addition, those receiving combination therapy achieved better 
quality-of-life scores than etanercept monotherapy.136 Results of year 2 of the TEMPO trial 
confirmed the long-term sustainability of these findings.138 Improvement in disability (based on 
HAQ) remained significantly better in the combination group than in the etanercept monotherapy 
group (P<0.01). However, attrition was 39 percent for year 2, which could compromise the 
validity of the long-term results. 

The second RCT, the ADORE trial,201 randomized subjects (N=315) with active RA despite 
MTX treatment to 16 weeks of etanercept plus MTX or to etanercept monotherapy. The study 
reported no difference in change in functional capacity or quality of life between groups. Unlike 
the TEMPO trial described above, that enrolled subjects who had not been on MTX for the prior 
6 months, the ADORE trial enrolled patients with active RA despite MTX use. 

The prospective cohort study was based on the RADIUS program68 (see Biologic DMARD 
versus biologic DMARD above). Mean percentage improvements in HAQ at 12 months did not 
differ between patients treated with etanercept plus MTX and those treated with etanercept 
monotherapy. 

Etanercept plus sulfasalazine versus etanercept. A 24-week multicenter RCT in Europe 
assessed the comparative efficacy of etanercept monotherapy, sulfasalazine monotherapy, and an 
etanercept-sulfasalazine combination in patients with active RA who had failed previous 
sulfasalazine treatment.85 Two-year outcomes were also published for the trial.145 Results on 
patient-reported measures of functional status and quality of life (HAQ, EuroQOL VAS) were 
similar at baseline for patients in the two groups. The mean percentage improvement for HAQ 
was similar for the combination group and the etanercept group (P=NS). The mean percentage 
improvement for health-related quality of life measured by the EuroQOL VAS was also similar. 
After 2 years, a clinically significant improvement in functional capacity (HAQ improvement of 
≥0.22) was similar for both groups (Table 34).145 
Table 34. Biologic DMARD plus oral DMARD versus oral DMARD studies: Functional capacity and 
health-related quality-of-life outcomes  

Study 

Study 
Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Abatacept+MTX vs. MTX 

*Westhovens 
et al., 200989 

RCT 

509 

2 years 

Early RA, 
MTX-naïve or 
pervious MTX 
≤10 mg/week 
for 3 weeks 
or less, with 
none for prior 
3 months 

Abatacept 
(~10 
mg/kg)+MTX 
vs. MTX 

Adjusted mean change 
from baseline in HAQ-DI: -
0.96 vs. -0.76, between 
group difference -0.20, 
95% CI -0.31 to -0.08 

Adjusted mean 
change from 
baseline in SF-36 
PCS: 11.68 vs. 
9.18, P=0.005 

For SF-36 MCS: 
8.15 vs. 6.34, 
P=0.046 

Good 
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T able 34. B iologic  DMAR D plus  oral DMAR D vers us  oral DMAR D s tudies :  func tional c apac ity and 
health-related quality-of-life outcomes  (c ontinued) 

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Adalimumab+MTX vs. MTX 

Breedveld et 
al., 200676 
PREMIER 
study  

RCT 

799 

2 years 

Early, 
aggressive 
RA; MTX-
naive; mean 
disease 
duration <1 
year 

ADA (40 mg 
biweekly)+MT
X (20 
mg/week) vs. 
MTX (20 
mg/week) 

At 1 year, mean 
improvement in HAQ-DI: -
1.1 units vs. -0.8; P<0.001. 
After 2 years: -1.0 vs. -0.9; 
P<0.058 

After 2 years, percentage 
of subjects with 
improvement of ≥0.22 in 
HAQ-DI: 72% vs. 63%; 
P<0.05 

Percentage with HAQ-DI 
scores of 0: 33% vs. 19%; 
P<0.001 

NR Fair 

Etanercept+MTX vs. MTX 

*Emery et al., 
2008;90 
Kekow, 
2010212 
Emery, 
201091 
COMET 
study 

RCT 

542 

52 weeks†  

2 years91 

MTX naïve 
patients; 
Early RA, 
mean 
disease 
duration 9 
months 

ETN (50 
mg/week)+MT
X (7.5-20 
mg/week) vs. 
MTX (7.5 to 
20 mg/ week) 

Percent improvement in 
HAQ DI: 61% vs. 44%; 
P<0.0001 

Mean improvement in 
HAQ: -1.02 vs. -0.72; 
P<0.001 

Percent of subjects 
achieving normal HAQ-DI 
(score<0.5): 55% vs. 39%; 
P=0.0004 

Mean 
improvement in 
SF-36 PCS: 13.7 
vs. 10.7, P=0.003 

Mean 
improvement in 
SF-36 MCS: 6.8 
vs. 6.1, P=NS 

Mean 
improvement in 
EQ-5D VAS: 26.6 
vs. 21.7, P=0.003 

Fair 

Klareskog et 
al., 2004;86 
van der 
Heijde et al., 
2006;136 van 
der Heijde et 
al., 2006137, 138 
TEMPO study 

RCT 

686 
(503 for 2-
year results) 

52 weeks (2 
years, 100 
weeks) 

Europe 
multinational, 
multicenter; 
active RA; 
had failed at 
least 2 
DMARDs; 
mean 
disease 
duration 6.6 
years 

ETN (25 mg 
twice 
weekly)+MTX 
(20 mg/week) 
vs. MTX (20 
mg/week)  

Combination group had 
greater improvement in 
mean HAQ scores (mean 
improvement from baseline 
HAQ 1.0 vs. 0.65; P<0.01) 

ETN+MTX 
patients reported 
better quality of 
life than MTX-
only patients 
(mean EQ-5D 
VAS 72.7 vs. 
63.7;  
P<0.01) 
 

Good 

Weaver et 
al., 200668 

Prospective 
cohort study 

3,034 
12 months 

Population-
based; 
patients with 
active RA 
who required 
change in 
therapy; 
mean 
disease 
duration 8.3 
years 

ETN (25 mg 
twice 
weekly)+MTX 
(dose NR) vs. 
MTX 

Greater mean percentage 
improvements in HAQ at 
12 months for ETN+MTX 
than MTX (17% vs. 7%; 
P<0.01) 
Similar mean percentage 
improvements in HAQ at 
12 months for INF+MTX 
and MTX (3% vs. 7%; 
P=NS) 

NR Fair 
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Table 34. Biologic DMARD plus oral DMARD versus oral DMARD studies: functional capacity and 
health-related quality-of-life outcomes (continued) 

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Etanercept+SSZ vs. SSZ 

Combe et 
al., 200685, 
*Combe et 
al., 2009145 

RCT 

260 

24 weeks 
2 years 

Active RA 
despite SSZ 
treatment; 
mean 
disease 
duration 6.6 
years 

ETN (25 mg 
twice 
weekly)+SSZ 
(2, 2.5, or 
3g/day) vs. 
SSZ (2, 2.5, or 
3g/day)  

Percentage of patients who 
achieved a clinically 
significant improvement in 
HAQ at 2 years: 78% vs. 
40%; P<0,01 

NR Fair 

Golimumab+MTX vs. MTX 

*Emery et 
al., 200992 
GO-
BEFORE 

RCT 

637 

24 weeks 

MTX-naïve 
patients with 
active RA 

GOL (50 
mg)+MTX vs. 
GOL (100 
mg)+MTX vs. 
MTX vs. GOL 
(100 mg)  

Median % improvement 
from baseline in HAQ-DI: 
43.65 vs. 48.55 vs. 36.95 
vs. 31.05 (P=0.141 for 
GOL 50+MTX vs. MTX)‡  

NR Fair 

Infliximab+MTX vs. MTX 

St Clair et 
al., 2004;82 
Smolen et 
al., 200683 
ASPIRE 
study  

RCT 

1,049 
54 weeks 

Early, 
aggressive 
RA; MTX-
naive; mean 
disease 
duration 0.9 
years 

INF (3 
mg/kg/8 
weeks)+MTX 
(20 mg/week) 
vs. INF (6 
mg/kg/8 
weeks)+MTX 
(20 mg/week) 
vs. MTX (20 
mg/week) 

Median decrease in HAQ: 
0.78 vs. 0.79 vs. 0.75; 
P=0.03 for INF 3+MTX vs. 
MTX and P<0.001 for INF 
6+MTX vs. MTX. 
Combination therapy was 
more effective for 
improving HAQ by at least 
0.22 units (76.0% and 
75.5% vs. 65.2%; P=0.003; 
P=0.004) 

Significantly 
greater 
improvement in 
SF-36 PCS for 
INF 6 mg+MTX 
vs. MTX (13.2 vs. 
10.1; P=0.003) 
but not for INF 3 
mg+MTX vs. 
MTX (11.7 vs. 
10.1; P=0.10) 

Fair 

* New study added since last review. 
†In COMET, subjects were randomized to one of four treatment groups: (1) ETN+MTX for year 1 followed by the same 
treatment for year 2, (2) ETN+MTX for year 1 followed by ETN alone for year 2, (3) MTX for year 1 followed by ETN+MTX 
for year 2, or (4) MTX for year 1 followed by continued MTX for year 2. Thus, all subjects were treated with ETN+MTX or 
MTX for 1 year and we present the 52 week outcomes in this table. 
‡P=0.006 for GOL 100+MTX vs. MTX, but GOL 100 mg is an unapproved dose. 
ADA = adalimumab; ETN = etanercept; EQ-5D VAS = European Quality of Life-5 Dimensions Visual Analogue Scale; GOL = 
golimumab; HAQ = Health Assessment Questionnaire; HAQ-DI = Health Assessment Questionnaire – Disability Index; INF = 
infliximab; MTX = methotrexate; NR = not reported; NS = not significant; RA = rheumatoid arthritis; RCT = randomized 
controlled trial; SF-36 PCS = Medical Outcomes Test, Short Form 36, physical component score; SSZ = sulfasalazine 

 
Golimumab plus MTX versus golimumab. Two RCTs compared golimumab plus MTX with 

unapproved doses of golimumab (100 mg).92, 169 These two studies are referenced in other 
sections of this report for study arms using approved doses (e.g., golimumab 50 mg plus MTX 
compared with MTX section), but we do not include them in Table 34, the overview, our 
conclusions, or in strength of evidence tables due to the use of unapproved doses in the 
golimumab plus placebo arms, because it is difficult to draw conclusions about the comparative 
effectiveness of golimumab plus MTX with the approved use of golimumab (50 mg every 4 
weeks). 

The GO-BEFORE study was a phase III, multicenter RCT that randomized subjects to 
subcutaneous placebo injections plus MTX capsules, golimumab 100 mg injections plus placebo 
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capsules, golimumab 50 mg injections plus MTX capsules, or golimumab 100 mg injections plus 
MTX capsules.92 The trial reported a median percent improvement in HAQ-DI of 43.65 for 
golimumab 50 mg plus MTX compared with 48.55 for golimumab 100 mg plus MTX compared 
with 31.05 for the golimumab 100 mg plus placebo group (P=NR for golimumab plus MTX 
compared with golimumab). 

The GO-FORWARD study was a phase III, multicenter trial that randomized subjects 
(assigned in a 3:3:2:2 ratio) to receive placebo injections plus MTX, golimumab 100 mg 
injections plus placebo capsules, golimumab 50 mg injections plus MTX capsules, or golimumab 
50 mg injections plus MTX capsules.169 The golimumab plus placebo arm of the trial used an 
unapproved dose of golimumab; thus, it is difficult to draw conclusions about the comparative 
effectiveness of the approved use of golimumab (50 mg every 4 weeks) and combination therapy 
with golimumab plus MTX. 

Infliximab plus MTX versus infliximab. No RCT compared the infliximab-MTX combination 
to infliximab monotherapy. The only comparative evidence comes from a cohort study from the 
RADIUS program (see Etanercept plus MTX versus etanercept).68 The mean percentage 
improvements in the HAQ at 12 months were similar for patients treated with the infliximab-
MTX combination and those treated with infliximab monotherapy (3 percent vs. 1 percent; 
P=NR). 

Biologic combinations: biologic DMARD plus oral DMARD versus oral DMARD. We 
included seven studies comparing a biologic DMARD plus an oral DMARD with oral DMARD 
monotherapy (Table 34). We found five RCTs76, 82, 89, 90, 92 and one prospective cohort study68 
comparing a combination regimen of abatacept plus MTX,89 adalimumab plus MTX,76 
golimumab plus MTX,92 infliximab plus MTX,68, 82 or etanercept plus MTX68, 90 with MTX 
monotherapy. We found one RCT comparing a combination of etanercept plus sulfasalzine with 
sulfasalazine monotherapy.85, 145 Four RCTs were conducted in subjects with early RA;76, 82, 89, 90 
another enrolled a majority of subjects with early RA (about 70 percent of subjects had RA for 3 
years or less).92 All of the RCTs found greater improvement in functional capacity with 
combination therapies than with monotherapy, although findings in two of the studies did not 
reach both clinical and statistical significance.  

Abatacept plus MTX versus MTX. One multinational RCT randomized 509 subjects with 
early RA to receive abatacept plus MTX or placebo plus MTX.89 The trial enrolled subjects with 
early RA who were MTX naïve and seropositive for rheumatoid factor, anti-cyclic citrullinated 
protein type 2, or both, and had radiographic evidence of joint erosions. At 1 year, subjects 
treated with abatacept plus MTX had statistically significantly greater improvement in measures 
of functional capacity (HAQ-DI) and quality of life (SF-36 PCS), but neither difference reached 
the threshold for MCID (Table 34). 

Adalimumab plus MTX versus MTX. The PREMIER study was a multinational 2-year RCT 
of 799 patients with early, aggressive RA who had not previously received MTX; it compared 
adalimumab monotherapy, MTX monotherapy, and the combination of adalimumab plus MTX76 
(see KQ 1 section on Biologic DMARD plus oral DMARD versus biologic DMARD). After 1 
year, the combination group had greater improvements in HAQ-DI scores than the MTX group. 
After 2 years, the combination was superior to MTX. More patients in the combination group 
had achieved improvement of ≥0.22 in the HAQ-DI than the MTX group. In addition, 33 percent 
of patients in the combination group and 19 percent of those in the MTX group had HAQ-DI 
scores of zero (P<0.001). 
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Etanercept plus MTX versus MTX. The COMET study randomized 542 subjects with active, 
early, moderate to severe early RA to 52 weeks of MTX monotherapy or a combination of MTX 
and etanercept.90, 212 Subjects in the combination therapy group had greater improvements in 
functional capacity and quality of life (Table 34). In addition, among subjects that were working 
full- or part-time at baseline, fewer patients needed to stop work for at least 1 week in the 
combination therapy group (9 percent vs. 24 percent, P=0.004). In COMET, although year 1 of 
the study compared combination therapy with etanercept and MTX with MTX alone, subjects 
were actually randomized to one of four treatment groups at the outset: (1) etanercept plus MTX 
for year 1 followed by the same treatment for year 2 (EM/EM), (2) etanercept plus MTX for year 
1 followed by etanercept alone for year 2 (EM/E), (3) MTX for year 1 followed by etanercept 
plus MTX for year 2 (M/EM), or (4) MTX for year 1 followed by continued MTX for year 2 
(M/M). After 2 years, a greater proportion of subjects had normal HAQ DI scores in the EM/EM 
group compared with the M/M group (62 percent vs. 44 percent, P<0.011).91 

The 52-week TEMPO trial involved 686 patients with active RA who had failed previous 
DMARD therapy.86, 136-138 Subjects were included only if they had not taken MTX for the 6 
months prior to enrollment. We focus here on results of the etanercept-MTX combination and 
the MTX monotherapy arms; their baseline HAQ scores were similar. The combination therapy 
group had better improvement in functional status than the MTX monotherapy group. At 52 
weeks, the combination group had greater improvement in functional capacity than the 
monotherapy group. In addition, those receiving combination therapy achieved better quality-of-
life scores than MTX monotherapy (EQ 5-D VAS).136 Results of year 2 of the TEMPO trial 
confirmed the long-term sustainability of these findings.138 Improvement in disability (based on 
HAQ) remained significantly better in the combination group. However, attrition was 39 percent 
for year 2, which could compromise the validity of the long-term results. 

A prospective cohort study from the RADIUS program showed that patients treated with the 
etanercept-MTX combination had statistically significantly greater mean percentage 
improvements in HAQ scores at 12 months than those treated with MTX alone.68 

Etanercept plus sulfasalazine versus sulfasalazine. A 2-year multicenter RCT in Europe 
assessed the comparative efficacy of etanercept monotherapy, sulfasalazine monotherapy, and an 
etanercept-sulfasalazine combination in patients with active RA who had failed previous 
sulfasalazine treatment.85 Two-year outcomes were also published for the trial.145 Results on 
patient-reported measures of functional status and quality of life (HAQ, EuroQOL VAS) were 
similar at baseline for patients in the two groups. A greater percentage of subjects treated with 
combination therapy achieved a clinically significant improvement in functional capacity (HAQ 
improvement of ≥0.22) at 2 years.145 

Golimumab plus MTX versus MTX. The GO-BEFORE study was a phase III, multicenter 
RCT that randomized subjects to subcutaneous placebo injections plus MTX capsules, 
golimumab 100 mg injections plus placebo capsules, golimumab 50 mg injections plus MTX 
capsules, or golimumab 100 mg injections plus MTX capsules.92 The trial reported a median 
percent improvement in HAQ-DI of 43.65 for golimumab 50 mg plus MTX compared with 
48.55 for golimumab 100 mg plus MTX compared with 36.95 for the MTX group. Although the 
difference was statistically significant for the 100 mg dose of golimumab plus MTX compared 
with MTX, the difference was not statistically significantly for the approved dose of golimumab 
(50 mg) plus MTX compared with MTX (P=0.141 for GOL 50+MTX vs. MTX; P=0.006 for 
golimumab 100 mg plus MTX compared with MTX). 
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Infliximab plus MTX versus MTX. The ASPIRE trial enrolled 1,049 patients with early RA 
(disease duration<3 years) who were MTX-naive.82, 83 This study compared the benefits of 
initiating treatment with MTX alone or with a combination of MTX and infliximab over 52 
weeks. HAQ and SF-36 scores improved significantly more in the combination groups than in 
the MTX-only group. The median decrease in the HAQ score was greater for the combination 
groups than for the MTX-only group (Table 34). In addition, more patients in the combination 
groups improved their HAQ scores by at least 0.22 units than in the MTX-only group. The mean 
increases in SF-36 physical component summary scores were 11.7 and 13.2 for the combination 
groups and 10.1 for the MTX-only group (P=0.10 and P=0.003, respectively). Patients on the 
combination treatment also had a higher probability of maintaining their employability than did 
those on MTX alone (P<0.001).83  

One prospective cohort study from the RADIUS program in the United States (described 
above in the Etanercept plus MTX versus etanercept section) involved patients who were 
initiating any new DMARD.68 The mean percentage improvements in the HAQ at 12 months 
were not significantly different between patients treated with the infliximab-MTX combination 
and those treated with MTX monotherapy. 

Biologic combinations: biologic DMARD plus oral DMARD versus biologic DMARD 
plus oral DMARD. One prospective cohort compared patients taking an anti-TNF plus oral 
DMARD to patients taking another anti-TNF plus oral DMARD (Table 35).94 The study 
compared anti-TNF (infliximab, etanercept or adalimumab) plus MTX versus anti-TNF plus 
leflunomide.94 The study reported no difference in functional capacity between groups (mean 
improvement in HAQ at 1 year).94 
Table 35. Biologic DMARD plus oral DMARD versus biologic DMARD plus oral DMARD studies: 
Functional capacity and health-related quality-of-life outcomes  

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Anti-TNF+MTX vs. Anti-TNF+LEF 

*Finckh et 
al., 200894 
SCQM 
cohort 

Prospective 
Cohort 

1,218 

17 months 
(mean) 

Population-
based: 
Treatment 
with INF, 
ETN or ADA; 
mean 
disease 
duration 8.4 
to 8.9 years 

Anti-TNF (INF 
or ETN or 
ADA) 
(NR)+MTX 
(NR) vs. Anti-
TNF (INF or 
ETN or ADA) 
(NR)+LEF 

Mean improvement in 
HAQ at 1 year: 0.12 vs. 
0.14; P=0.09 

NR Fair 

* New study added since last review. 
ADA = adalimumab; ETN = etanercept; HAQ = Health Assessment Questionnaire; INF = infliximab; LEF = leflunomide; NR = 
not reported; SCQM = Swiss Clinical Quality Management; TNF = tumor necrosis factor 

 
Strategies in early RA. Functional capacity and health related quality-of-life outcomes are 

presented in Table 36. 
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Table 36. Early RA strategies: Functional capacity and health-related quality-of-life outcomes 

Study 

Study Design 
N 
Duration 

Study 
Population 

Comparison  
(dose) Functional Capacity 

Health-Related 
Quality of Life 

Quality 
Rating 

Two Oral DMARD+Corticosteroid vs. Oral DMARD 

Boers et 
al., 1997;95 
Landewe 
et al., 
200296,  
COBRA 
study  

RCT 

155 (148) 
56 weeks (5-
year followup) 

Multicenter; 
early RA; 
mean 
disease 
duration 4 
months 

SSZ 
(2g/day)+MTX (7.5 
mg/day stopped 
after 40 
weeks)+PNL (60 
mg/day tapered 
over 28 weeks) vs. 
SSZ 

Mean change in HAQ: 
SSZ+MTX combination had 
greater improvements in 
functional capacity at 28 
weeks (mean change in HAQ 
-1.1 vs. -0.6; P<0.0001) but 
difference not significant at 56 
weeks (-0.8 vs. -0.6; P<0.06) 

NR Good 

Two Oral DMARD+Corticosteroid vs. Oral DMARD 

Mottonen 
et al., 
1999;97 
Korpela et 
al., 2004;98 
Puolakka 
et al., 
2004202,  
FIN-RACo 
study  

RCT 

199 
24 months (5-
year followup) 

Multicenter; 
early RA; 
mean 
disease 
duration 7.3 
to 8.6 
months 

MTX (7.5 to 10 
mg/week)+HCQ 
(300 mg/day)+SSZ 
(2g/day)+PNL (5 to 
10 mg/day) vs. 
DMARD (SSZ 
could be changed 
to MTX or 3rd 
DMARD) ± PNL 

Less work disability for 
combination group than 
monotherapy group (median 
12.4 days per patient-
observation year vs. 32.2; 
P=0.008) 

NR Fair 

Other Combination Strategies 

Goekoop-
Ruiterman 
et al., 
2005;100 
*Allaart et 
al., 
2006;101 
Goekoop-
Ruiterman 
et al., 
2007;102 
van der 
Kooij et 
al., 
2009;103 
van der 
Kooij et 
al., 2009196 
BeSt study  

RCT 

508 
12 months 

2 years 

4 years 

Multicenter; 
early RA; 
median 
duration 
between 
diagnosis 
and 
inclusion 2 
weeks (IQR 
1 to 5), 
median 
duration of 
symptoms 
23 weeks 
(IQR 14 to 
53) 

DAS-driven 
treatment; 
1: sequential 
monotherapy 
starting with MTX 
(15 mg/week) vs. 
2: step-up 
combination 
therapy (MTX, 
then SSZ, then 
HCQ, then PRED) 
vs. 3: combination 
with tapered high-
dose PRED (60 
mg/d to 7.5 mg/d) 
vs. 4: combination 
(MTX 25 to 30 
mg/week) with INF 
(3 mg/kg every 8 
weeks, per DAS, 
could be titrated to 
10 mg/kg) 

All groups improved; greater 
improvement for groups 3 and 
4 than groups 1 or 2 at 3 
months (improvement in D-
HAQ for strategies 1 through 
4: 0.4 vs. 0.4 vs. 0.8 vs. 0.8); 
better functional ability after 
12 months for patients in 
group 3 or 4 than in group 1 
(improvement in mean D-HAQ 
scores for strategies 1 through 
4 were 0.7, 0.7, 0.9, and 0.9, 
respectively;  
P<0.05 for 1 vs. 3 and 4, NS 
for other comparisons); No 
difference between groups at 
24 months (0.7, 0.8, 0.9, and 
0.9; P=0.26); improvements 
were maintained at 4 years, 
with no significant differences 
between groups (0.8, 0.7, 0.8, 
0.8; P=0.64) 

SF-36 PCS: 
Greater 
improvement at 3 
months and 6 
months for 
groups 3 and 4 
than groups 1 
and 2 (P<0.001); 
no difference at 1 
and 2 years 
(P=0.10 and 
0.95, 
respectively) 
difference 
SF-36 MCS: No 
differences 
between groups 
at 3 months, 6 
months, 1 year, 
or 2 years 
(P=0.22, 0.17, 
0.83, 0.97, 
respectively) 

Good 

* New study added since last review. 
BeST = Dutch acronym for Behandel Sstrategieen; COBRA = Combinatietherapie Bij Reumatoide Artritis; DAS = disease 
activity score; D-HAQ = Health Assessment Questionnaire – Disability Index; DMARD = disease modifying antirheumatic drug; 
ERA = early rheumatoid arthritis; FIN-RACo = Finnish Rheumatoid Arthritis Combination Therapy; g/day = gram per day; HAQ 
= Health Assessment Questionnaire; HCQ = hydroxychloroquine; INF = infliximab; MCS = mental component score; mg/d = 
milligram per day; MTX = methotrexate; NR = not reported; NS = not significant; PCS = physical component score; PNL = 
prednisolone; PRED = prednisone; RA = rheumatoid arthritis; RCT = randomized controlled trial; SF-36 = Medical Outcomes 
Test, Short Form 36; SSZ = sulfasalazine 
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Two oral DMARDs plus corticosteroid versus oral DMARD. The COBRA study assessed 
differences in efficacy between a combination of sulfasalazine, MTX, and prednisolone and 
sulfasalazine only.95, 96 This RCT evaluated 155 patients with early RA over 56 weeks. 
Combination therapy included sulfasalazine, MTX, and prednisolone treatment. Compared with 
patients treated with sulfasalazine alone, patients treated with combination therapy had greater 
improvements in functional capacity at 28 weeks. The difference was no longer statistically 
significant at 56 weeks. 

Three oral DMARDs plus corticosteroid versus oral DMARD. The FIN-RACo RCT assessed 
the efficacy of a combination of MTX, sulfasalazine, hydroxychloroquine, and prednisolone 
against monotherapy with a DMARD with or without prednisolone.97 This study randomized 199 
patients with early RA to combination therapy or monotherapy. Combination therapy included 
sulfasalazine, MTX, hydroxychloroquine, and prednisolone. Patients on monotherapy were 
initially started on sulfasalazine (2 g/day to 3 g/day), but they could be changed to MTX (7.5 
mg/week to 15 mg/week) or to a third DMARD if needed. The study is described further in the 
KQ 1 section titled Three oral DMARDs plus corticosteroid versus oral DMARD. The initial 
publication reported no functional capacity or quality of life outcomes at 2 years. A 5-year 
follow-up trial reported that patients in the combination therapy group had significantly less 
work disability than patients in the monotherapy group.202 After 2 years, the drug treatment 
strategy was no longer restricted and was left to the discretion of individual physicians.  

Other combination strategies. The BeSt RCT examined four different treatment strategies 
over 12 months.100-103, 196 Patients (N=508) with early RA were randomized to one of four 
strategies: (1) sequential DMARD starting with MTX (15 mg/week); (2) step-up combination 
therapy of MTX (15 to 30 mg/week) followed by sulfasalazine (2g/day), hydroxychloroquine, 
and prednisone; (3) initial combination therapy of MTX, and sulfasalazine with tapered high-
dose prednisone (60 mg/day to 7.5 mg/day in 7 weeks); and (4) initial combination therapy with 
infliximab (3 mg/kg) and MTX (25 to 30 mg/week). Adjustments were made in each strategy 
when the DAS 44 (disease activity score in 44 joints) was greater than 2.4. All groups had 
similar D-HAQ (Dutch version of the HAQ) scores at baseline (1.4 ± 0.7 or 1.4 ± 0.6). 
Functional ability, measured by the D-HAQ, was a primary end point. Subjects in groups 3 and 4 
had more rapid improvement in functional ability (statistically significant greater improvements 
at 3, 6, 9, and 12 months). After 12 months of treatment, patients treated with strategy 3 or 4 had 
statistically significant better functional ability than those treated with strategy 1. By 2 years, 
improvement was maintained in all groups, but there were no statistically significant differences 
between groups. Improvements were maintained at 4 years, with no significant differences 
between groups. Subjects in groups 3 and 4 had more rapid improvement in physical health-
related quality of life; with greater improvement at 3 months and 6 months for groups 3 and 4 
than groups 1 and 2 on the SF-36 PCS (P<0.001); but all groups had similar improvement by the 
end of 1 and 2 years (P=0.10 and 0.95, respectively). There were no differences at any point in 
mental health-related quality of life as measured by the SF-36 MCS. 

Key Question 3: Harms, Tolerability, Adverse Effects, or Adherence 
This key question examines whether drug therapies differ in harms, tolerability, or adverse 

effects in patients with RA. We describe overall tolerability, then specific adverse events for 
each drug class, followed by studies reporting on adherence. Evidence Tables in Appendix E 
describe details about these studies, some of which were described for efficacy in KQ 1, above. 
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Overview 
A total of 66 randomized controlled trials (RCTs), one nonrandomized controlled trial, 99 

observational studies, and 18 systematic reviews reported on tolerability, harms, and adherence 
(see Evidence Tables in Appendix E).  

As with earlier KQs, the main drug classes examined are corticosteroids, oral disease-
modifying antirheumatic drugs (DMARDs), and biologic DMARDs. Studies often defined 
comparator groups that were not specific to a particular agent, but instead encompassed any 
agent in a family of treatments (e.g., an oral DMARD). In cases of biologic DMARDs, studies 
often required all patients to already be on an oral DMARD such as methotrexate (MTX). In 
RCTs where the biologic DMARD plus MTX is compared with MTX monotherapy, we discuss 
these as placebo-controlled trials since the MTX is given to all patients. We differentiate this 
issue in the text when study designs may not otherwise be clear. 

Most studies that examined the comparative efficacy of our drugs of interest also determined 
their harms. Methods of adverse events assessment, however, differed greatly. Few studies used 
objective scales such as the UKU-SES (Utvalg for Kliniske Undersogelser Side Effect Scale) or 
the adverse reaction terminology from the World Health Organization (WHO). Most studies 
combined patient-reported adverse events with a regular clinical examination by an investigator. 
Often, determining whether assessment methods were unbiased and adequate was difficult. 
Rarely were adverse events prespecified and defined. Short study durations and small sample 
sizes additionally limited the validity of adverse events assessment with respect to rare but 
serious adverse events.  

Because few studies used the term serious adverse events as defined by the International 
Conference on Harmonisation of Technical Requirements for Registration of Pharmaceuticals for 
Human Use,213 we describe serious adverse events as the individual studies identified and 
reported them. 

Rheumatoid Arthritis: Key Points  
Tolerability and adverse events. Corticosteroids. Comparative tolerability and overall 

adverse events between corticosteroids were similar but comparative data were limited to one 3-
month trial.54 The strength of evidence is low (Appendix I). 

Mixed results from one RCT and four observational studies suggest that corticosteroids may 
increase risk of cardiovascular events.64, 214-217 One study showed a protective effect against 
cardiovascular morbidity with corticosteroids.215 The strength of the evidence is low. 

Corticosteroid use significantly predicted the risk of serious infections, with increased risk of 
infection demonstrated in nine observational studies.218-226 The strength of evidence for risk of 
infection with corticosteroids is moderate. 

Low strength evidence suggests that corticosteroid treatment is associated with an increased 
risk of septic (infectious) arthritis227 and interstitial lung disease.228 

Oral DMARDs and combinations. Three efficacy trials and one meta-analysis indicated 
similar tolerability and discontinuation rates of leflunomide, MTX, and sulfasalazine in data up 
to 2 years.55, 56, 104, 105, 107, 108 A retrospective cohort study found improved tolerability with 
leflunomide.229 In another meta-analysis, the proportion of patients who stayed on MTX was 
higher than the proportion remaining on sulfasalazine at 5 years based on analysis of 71 RCTs 
and 88 observational studies (36 percent vs. 22 percent, P=NR [not reported]).230 The strength of 
evidence for comparisons of monotherapy with oral DMARDs is low (Appendix I). 
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Seven studies and two meta-analyses involving combinations of two or three DMARDs, 
including sulfasalazine, MTX, hydroxychloroquine, and etanercept (a biologic DMARD) versus 
one or two DMARDs have similar withdrawal rates attributable to adverse events.29, 57-59, 61, 62, 95, 

110, 231, 232 Although discontinuation rates were similar for these pharmaceuticals, the number of 
patients with adverse events (nausea, erythema, elevated transaminases) were higher in two 
studies of sulfasalazine plus MTX than in monotherapy with either drug.57, 58 The strength of 
evidence comparing combinations of DMARDs with DMARD monotherapy is low. 

Three studies of combinations including prednisone with one or more DMARD indicated 
similar discontinuation rates between groups.65, 98, 100-102, 196 The BeST study compared various 
strategies of combining corticosteroids with oral and biologic DMARDs and found similar rates 
of serious adverse events.100-102, 196 A retrospective cohort study of 154 patients found that 
addition of a glucocorticoid to hydroxychloroquine or MTX increased the mean time until 
withdrawal of DMARD therapy due to adverse events by approximately 6 months (P<0.05).233 
The level of evidence is moderate. 

Four observational studies assessed cardiovascular or cerebrovascular outcomes with 
monotherapy or combinations of oral DMARD treatment.214, 215, 234, 235 All found either a 
decrease or no difference in risk of these events for patients treated with oral DMARDs. The 
reduction in risk was largest for leflunomide based on two studies.215, 234 The strength of the 
evidence is low. 

Hepatic events appeared to be similar among patients treated with MTX, leflunomide, 
hydroxychloroquine, sulfasalazine, infliximab, and etanercept in two retrospective studies over 2 
years to 3 years.229, 236 Longer-term evidence is lacking. The level of evidence is low. 

Mixed evidence from 12 studies suggests that oral DMARDs do not significantly affect risk 
of infections.218, 220, 221, 223, 224, 226, 229, 237-240 Evidence is inconclusive for comparing among oral 
DMARDs. One good-rated nested case-control study showed a lower rate of infection with MTX 
and hydroxychloroquine. Four other observational studies found no difference in risk with oral 
DMARDs,218, 220, 221, 239 while five fair-rated observational studies suggest that risk of infection 
was increased with oral DMARDs. Because of these inconsistencies, the level of evidence is 
low. 

In one 5-year retrospective cohort, interstitial lung disease appeared to be significantly higher 
with leflunomide use than with use of other DMARDs (relative risk [RR], 1.9; 95% CI, 1.1 to 
3.6) but not significantly higher with use of either MTX (RR, 1.4; 95% CI, 0.8 to 2.3) or biologic 
DMARDs (RR, 0.8; 95% CI, 0.4 to 1.5).217 Overall, the rate of hospitalizations because of 
interstitial lung disease in the entire cohort was 8.1 per 10,000 patient years. In a second study, 
the risk of interstitial lung disease was similar for leflunomide and other oral DMARDs. The 
level of evidence is insufficient. 

Estimates of cancer risk were limited to retrospective cohort studies. No risk of lymphoma 
was found for MTX or sulfasalazine in a 30-year retrospective cohort.241 For the comparison of 
oral DMARDs, the strength of the evidence is low. Among RA patients, the development of 
nonmelanoma skin cancer was associated with use of prednisone (hazard ratio [HR], 1.28; 
P=0.014).242 

Additional studies suggest that oral DMARDs increase risk of septic (infectious) arthritis,227 
and that leflunomide increases risk of wound healing complications compared with MTX,243 but 
hydroxychloroquine, leflunomide, MTX, and sulfasalazine do not increase risk of sinus 
problems244 A good-rated RCT found that combination DMARD therapy did not increase risk of 
renal failure.245 Evidence is insufficient regarding risks for fertility, pregnancy, and lactation.246 
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The strength of this evidence is low because only a single study addresses each of these 
questions.  

Biologic DMARDs. Meta-analysis of withdrawal rates from placebo-controlled trials indicate 
that fewer patients randomized to a biologic DMARD discontinue treatment compared with 
patients randomized to placebo or MTX monotherapy (oddsratio [OR] of discontinuation, 0.51; 
95% CI, 0.40 to 0.65). This difference is largely driven by withdrawals because of lack of 
efficacy. In a meta-analysis of withdrawals because of lack of efficacy, the patients treated with a 
biologic DMARD were much less likely to withdraw than placebo- or MTX-treated patients 
(OR, 0.21; 95% CI, 0.17 to 0.27). Withdrawals because of adverse events were higher among 
patients treated with a biologic DMARD compared with placebo- or MTX-treated patients (OR, 
1.43; 95% CI, 1.18 to 1.74). Because the overall withdrawals rates favored biologic DMARDs 
over placebo, we concluded that efficacy had a stronger influence on the likelihood of treatment 
continuation than adverse events. Adjusted indirect comparisons based on the same efficacy 
trials found no difference in overall withdrawals, with the exception of a more favorable 
withdrawal profile for certolizumab pegol. Also, etanercept and rituximab had a more favorable 
overall withdrawal profile than some other biologic DMARDs. Certolizumab pegol had fewer 
withdrawals due to lack of efficacy than adalimumab, anakinra, and infliximab. All but 
adalimumab, golimumab, and infliximab had fewer withdrawals than anakinra due to lack of 
efficacy. Both certolizumab pegol and infliximab had more withdrawals due to adverse events 
than etanercept and rituximab. These results should be interpreted cautiously because of the 
relatively small number of contributing studies and the corresponding wide confidence intervals.  

Strength of evidence is presented in Appendix I; overall the strength of evidence is low. 
Overall tolerability: studies on discontinuation rates not otherwise covered in quantitative 

analyses. Studies that assessed overall tolerability but were not eligible for inclusion in 
quantitative analyses are summarized in Table 38. One good-quality RCT compared etanercept 
with the combination of etanercept and abatacapt.80 Withdrawals due to adverse events occurred 
more in the combination group (11.8 percent) than in the monotherapy etanercept group (2.8 
percent). Additional evidence on comparative discontinuation rates is provided by observational 
studies.88, 93, 247-251 While some studies did not find clinically or statistically significant 
differences in drug discontinuation rates,247, 249 others did, generally suggesting higher 
discontinuation rates with infliximab, adalimumab, and anakinra.73, 88, 210, 248, 250-252 One good-
rated meta-analysis reported an elevated risk of withdrawals due to adverse events for 
infliximab,126 and another good-rated meta-analysis reported higher withdrawals due to adverse 
events or adalimumab, anakinra, and infliximab compared with etanercept.27, 180  

Two studies compared adverse event rates and serious adverse events with biologic 
DMARDs; one randomized controlled trial66 and one retrospective cohort study.253 Both studies 
found more serious adverse events among patients treated with infliximab compared with 
abatacept, adalimumab, and etanercept. No other studies directly compared one biologic 
DMARD with another biologic DMARD with regard to tolerability or serious adverse events. 
The strength of this evidence is low.  

Indirect evidence from additional efficacy trials, cohort studies, and meta-analyses suggests 
that the overall tolerability profiles are similar among biologic and oral DMARDs, or 
combinations of biologic and oral DMARDs.67, 70, 76, 84, 86, 87, 89, 90, 116, 121, 127, 136, 138, 156, 170, 175, 177, 

178, 183, 210, 254-256 However, several studies suggested that adverse events were more common with 
biologic DMARDs, given alone or in combination with an oral DMARD.120, 145, 164-167, 173 One 
good-rated126 and one fair-rated183 systematic review and meta-analysis provide indirect evidence 
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that adverse event rates may be more common with infliximab than with adalimumab or 
etanercept. One prospective cohort study found a slightly lower rate of serious adverse events 
among patients who had an oral DMARD added to adalimumab, compared with patients who 
only received adalimumab (5.3 percent vs. 7.3 percent, respectively; P=NR).257 In contrast, in an 
RCT of MTX-naïve patients that compared golimumab monotherapy, MTX monotherapy, and 
golimumab plus MTX, serious adverse events were least common among the golimumab 
monotherapy group (3.2 percent vs. 6.9 percent vs. 6.3 percent, respectively; P=NR).92 

Four RCTs were designed to assess adverse events as primary outcomes.121, 155, 258, 259 
Overall, adverse event rates were similar for abatacept,258 adalimumab,121 anakinra,259 or 
infliximab155 and placebo. Other efficacy trials suggested that overall adverse events are higher 
with biologic DMARDs than with placebo.  

Two trials indicated that a combination treatment of two biologic DMARDs can lead to 
substantially higher rates of severe adverse events than biologic DMARD monotherapy.79, 258 
The evidence, however, is limited to combinations of anakinra with etanercept, and abatacept 
with anakinra, adalimumab, etanercept, or infliximab. The strength of the evidence is moderate. 

Five long-term extension studies of adalimumab,124 anakinra,129 etanercept,260 and 
infliximab149, 261 indicated that the rate of adverse events does not increase over time. The 
strength of the evidence is moderate. No evidence is available on the long-term tolerability of 
abatacept and rituximab. 

Specific adverse events. The risk for long-term, rare but serious adverse events such as 
serious infections, malignancies, congestive heart failure, or autoimmunity is a cause of concern 
for all biologic DMARDs. We could not, however, reliably assess the comparative risk among 
biologic DMARDs for most serious adverse events because of insufficient evidence. A summary 
of studies assessing specific events can be found below later on in Table 39. 

Cardiovascular and cerebrovascular events. No studies compared the risk of cardiovascular 
or cerebrovascular events with one biologic DMARD to another. Studies assessing class effects 
or individual biologic DMARDs provide mixed results. For example, one observational study 
reported lower rates of congestive heart failure.262 for RA patients on anti-tumor necrosis factor 
(TNF) therapy than for those on conventional RA therapies. This study is contrasted by three 
other cohort studies that found an increased risk of heart failure with adalimumab, etanercept, 
and infliximab compared with no treatment or oral DMARD.263-265 Three observational studies 
assessed the risk of broadly defined cardiovascular events.215, 216, 266 One study found no 
statistically significant association between use of biologic DMARDs and cardiovascular 
events,216 while two studies reported a decreased risk of cardiovascular events with biologic 
DMARDs.215, 266 One nested case-control study found a slight decrease in the risk of stroke with 
adalimumab, etanercept, and infliximab (OR, 0.79; 95% CI, 0.34 to 1.82; P=NS),214 and two 
cohort studies found no statistically significant differences in the risk of myocardial infarction 
(MI) (although results trended towards an increased risk of MI for these biologic DMARDs).234, 

267  
Infection. The best comparative evidence for risk of infection stems from an RCT66 and two 

prospective cohort studies.268, 269 The trial abatacept plus MTX with infliximab plus MTX and 
reported that serious infections were more common in the infliximab group than the abatacept 
group (P=NR).66 One prospective cohort study suggested that risks do not differ for adalimumab, 
etanercept, and infliximab.268 A second cohort study conducted in the British Society for 
Rheumatology Biologics Register (BSRBR) reported that anti-TNF drugs as a class increased 
risk of serious infections (HR, 1.2; 95% CI, 1.1 to1.5).269 No statistically significant difference in 
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the incidence rate was observed comparing across the individual drugs. Six systematic reviews 
and meta-analyses have assessed serious adverse events with biologic DMARDs, with some 
showing elevated risk of infection for biologic DMARDs.126, 183, 255, 270-272 Some of these analyses 
provide drug-specific effect size estimates that trended to be higher than for some drugs, 
although none of these analyses provide adjusted indirect comparisons or mixed treatment 
comparisons to adequately compare risk of infection among biologic DMARDs. Long-term 
observational studies generally support an increased risk of infection with biologic DMARDs, 
although not in across all studies.158, 218, 222, 223, 226, 240, 273-279 Numerous studies suggest that 
biologic DMARDs have increased risk of tuberculosis (TB) or granulomatous infections,219, 279-

287 with one study indicating the risk may be higher for adalimumab and infliximab compared 
with etanercept.279 Two studies indicated that the general risk of biologic DMARDs for serious 
infections is dose dependent. The evidence, however, is limited to adalimumab271 and 
infliximab.155 The strength of comparative evidence is low, and the strength of general evidence 
of infection is moderate. 

Infusion and injection site reactions. In efficacy studies, infusion reactions (abatacept, 
infliximab, rituximab, tocilizumab) and injection site reactions (adalimumab, anakinra, 
certolizumab, etanercept, golimumab) were the two most commonly and consistently reported 
adverse events. Overall, 0.5 percent of patients treated with infliximab had severe acute reactions 
that resembled acute anaphylactic conditions or led to convulsions.273 Fatal infusion reactions 
have also occurred with rituximab.288 Of existing comparative evidence, reactions with 
infliximab were reported more commonly than with other biologic DMARDs in an RCT 
comparing abatacept and infliximab,66 and in a retrospective cohort study comparing 
adalimumab, etanercept, and infliximab.253 A systematic review reported that the mean, crude 
incidence rates of injection site reactions in RCTs and observational studies were 17.5 percent 
(95% CI, 7.1 to 27.9) for adalimumab, 22.4 percent (95% CI, 8.5 to 36.3) for etanercept, and 
67.2 percent (95% CI, 38.7 to 95.7) for anakinra.74 

Interstitial lung disease. Only one study assessed the risk of interstitial lung disease with 
biologic DMARDs. This prospective cohort study found that current treatment with etanercept 
and infliximab was not associated with hospitalization for interstitial lung disease.228 However, 
past treatment with etanercept (HR, 1.7; 95% CI, 1.0 to 3.0; P=0.056) and infliximab (HR, 2.1; 
95% CI, 1.1 to 3.8; P=0.019) was associated with hospitalization for interstitial lung disease.228 

Malignancies. Data from controlled trials do not provide sufficient evidence concerning an 
increase in the risk of cancer attributable to the use of either biologic DMARDs or a combination 
of biologic and oral DMARDs. In a large prospective cohort study the risk of lymphoma was 
higher for patients on anti-TNF therapies than for those on oral DMARDs, although not 
statistically significantly so (standardized incidence ratio: MTX, 1.7 (95% CI, 0.9 to 3.2); 
infliximab, 2.6 (95% CI, 1.4 to 4.5); and etanercept, 3.8 (95% CI, 1.9 to 7.5).289 An update of this 
analysis with additional patients and follow-up time confirmed that the risk of lymphoma was 
not increased among patients taking adalimumab, etanercept, and infliximab.290 Similarly, three 
retrospective cohort studies did not detect any differences in the risks of lymphoma between 
patients on anti-TNF treatment and those on oral DMARDs.291-293 The largest study included 
4,160 patients treated with anti-TNF drugs.292 Results yielded an adjusted relative risk of 1.1 
(95% CI, 0.6 to 2.1) for anti-TNF patients relative to patients on oral DMARDs. Four meta-
analyses have evaluated risk of overall malignancy with anti-TNF drugs.183, 255, 271, 294 Effect size 
estimates were not statistically significant in three of these analyses, but one fair-rated meta-
analysis reported a pooled odds ratio for malignancies of 3.3 (95% CI, 1.2 to 9.1). Five large 
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cohort studies do not suggest a statistically significant increase in risk of malignancy.276, 293, 295-

297 The strength of the evidence is low. 
Other adverse events. Evidence from randomized trials and observational studies is 

insufficient to draw conclusions regarding the comparative risk of rare but serious adverse events 
such as demyelination, autoimmunity, pancytopenia, and hepatotoxicity. Reports based on data 
from the FDA’s Adverse Events Reporting System (AERS) indicated that adalimumab, 
etanercept, and infliximab might be associated with demyelination.298, 299 Similar cases have 
been seen in regulatory trials of adalimumab.300 Reports of autoimmunity have not been 
confirmed in controlled trials and observational studies. However, case reports suggest an 
association between infliximab and drug-induced lupus and other autoimmune diseases.273, 301-303 
Lupus-like syndromes have also been reported for adalimumab.298  

Hepatotoxicity has been reported for infliximab.301 One study also reported elevated liver 
enzymes in patients treated with tocilizumab.174 

A prospective cohort study indicated that patients on anti-TNF treatments were more likely 
to develop dermatological conditions (skin infections, eczema, drug-related eruptions).304 
Another retrospective cohort study found no overall association of anti-TNF drugs with risk of 
psoriasis.305 Among the three biologic DMARDs included, adalimumab had a significantly 
increased risk of psoriasis compared with those treated with etanercept (incidence rate ratio 
[IRR], 4.6; 95% CI, 1.7 to 12.1) and infliximab (IRR, 3.5; 95% CI, 1.3 to 9.3). 

One cross-sectional analysis of data from 7,243 patients reported a small elevated risk of 
sinus problems with etanercept (OR, 1.21; 95% CI, 1.02 to 1.42).244 No statistically significant 
increased risk of sinus problems was observed with adalimumab (OR, 1.09; 95% CI, 0.79 to 
1.51) or infliximab (OR, 1.00; 95% CI, 0.88 to 1.15). 

Adherence. Few efficacy studies reported rates of adherence. Results of efficacy trials do not 
indicate any differences in adherence among drug therapies used to treat RA. However, the 
quality of reporting and assessment of adherence was limited.  

Findings from highly controlled efficacy studies may have limited generalizability to “real 
world” practice, especially because of the overall short duration of these trials. The evidence is 
insufficient to draw any conclusions about adherence from effectiveness studies.  

For the comparison of one biologic DMARD with another, five observational studies 
provided mixed results. A review of a large, managed care database suggested that infliximab 
might have greater adherence than etanercept or MTX.306 This finding is supported by a second 
analysis that found greater adherence with infliximab compared with etanercept and anakinra.307 
In contrast, two prospective cohort studies found that etanercept had better adherence than 
infliximab.69, 73 One of these studies suggested that etanercept had a better response rate than 
infliximab attributable to greater adherence.69 Another prospective cohort study failed to find any 
differences in adherence between etanercept and infliximab.81 Overall strength of evidence is 
low or insufficient for adherence. 

Detailed Analysis  
Tables 37 to 56 provide information on harms, divided into separate sections for the three 

main categories of drugs covered in this review. In each section, we cover overall tolerability and 
then specific adverse events. When sufficient data are available, we break out specific events by 
type (e.g., hepatic, infection, etc). The overall tolerability section for biologic DMARDs is 
divided further to present results of quantitative analyses. 
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Corticosteroids: overall tolerability. Corticosteroids are associated with several well-
known side effects (noted already in Tables 38 to 40). The prescription information for long-term 
use of corticosteroids highlights precautions including osteoporosis with secondary fractures, 
infection, glucose intolerance, peptic ulcer disease, gastrointestinal bleeding, cataracts, and 
glaucoma.308-312  

Comparatively, the tolerability for corticosteroids appears to be similar among different 
corticosteroids, although the information is limited by short study duration and the fact that only 
one comparative study is available (Table 37). This head-to-head RCT, described more in detail 
for KQ 1, compared budesonide (3 mg/day), high-dose budesonide (9 mg/day), prednisolone (7.5 
mg/day), and placebo over 12 weeks.54 Overall rates of adverse events were similar among 
groups (89 percent, 3 mg/day budesonide; 94 percent, 9 mg/day budesonide; 85 percent, 
prednisone; 90 percent, placebo; P=NR). Few adverse events caused patients to discontinue the 
drug; gastrointestinal symptoms, heart symptoms, and mood swings or insomnia were similar in 
all patient groups (P=NR). 
Table 37. Overall tolerability in patients with rheumatoid arthritis treated with corticosteroids 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

Kirwan et 
al., 200454 

RCT  

143 

12 weeks 

Active RA BUD 
PNL 

Similar in all groups Fair 

Saag et al., 
1994313 

Retrospective 
cohort 

224 

≥1 year  

RA patients 
on low-dose 
PRED (15 
mg/day or 
less) 

PRED 
No PRED 

PRED 10 mg to 15 mg/day most 
related to development of AE (OR, 
32.3; 95% CI, 4.6 to 220) 

PRED 5 mg to 10 mg/day  
(OR, 4.5; 95% CI, 2.1 to 9.6) 

No increase in AE for PRED<5 
mg/day 

Fracture: OR, 3.9 
(95% CI, 0.8 to 18.1; P<0.09) 

First infection: OR, 8.0  
(95% CI, 1.0 to 64.0; P<0.05) 

First GI event: OR, 3.3  
(95% CI, 0.9 to 12.1; P<0.07) 

Fair 

AE = adverse event; BUD = budesonide; CI = confidence interval; DMARD = disease-modifying antirheumatic drugs; GI = 
gastrointestinal; mg = milligram; HR = hazard ratio; OR = odds ratio; PNL = prednisolone; PRED = prednisone; RA = 
rheumatoid arthritis; RCT = randomized controlled trial 

 
One retrospective cohort study of 224 RA patients directly assessed the toxicity of low-dose, 

long-term corticosteroid therapy (mean 4.9 years).313 In three outpatient rheumatology clinics, 
112 patients on low-dose prednisone (<15 mg/day) for more than 1 year were matched with 112 
patients not using prednisone. Investigators abstracted records from the date of prednisone 
initiation to the date of a predetermined adverse event (fracture, avascular necrosis of bone, new 
onset diabetes or diabetes out of control, infection requiring hospital or surgical intervention, 
herpes zoster, MI, cerebrovascular event, gastrointestinal (GI) bleeding or peptic ulcer disease, 
cataracts, glaucoma, and death). Low-dose and high-dose long-term prednisone use (>5 mg/day) 
was correlated with dose-dependent specific adverse events (adverse event at 10 to 15 mg/day: 
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OR, 32.3; 95% CI, 4.6 to 220; P=0.0004; adverse event at 5 to 10 mg/day: OR, 4.5; 95% CI, 2.1 
to 9.6; P=0.0001; and adverse event at 0 to 4 mg/day: OR, 1.9; 95% CI, 0.8 to 4.7; P=0.15). 
Patients on long-term prednisone (any dose) were at higher risk for fracture (OR, 3.9; 95% CI, 
0.8 to 18.1; P<0.09), infection (OR, 8.0; 95% CI, 1.0 to 64; P<0.09) and GI event (OR, 3.3; 95% 
CI, 0.9 to 12.1; P<0.07) than were those on shorter-term prednisone use.  

Corticosteroids—specific adverse events. We found no comparative study of 
corticosteroids directly assessing specific serious adverse events. Sixteen studies assessed single 
agents or class effects of corticosteroids, and these studies are highlighted here for cardiovascular 
and cerebrovascular events (Table 38), infection (Table 39), and other specific events (Table 40).  

Cardiovascular and cerebrovascular events. Four observational studies214-216, 234 and one 
RCT64 provide mixed evidence that corticosteroid treatment in patients with RA increases risk of 
cardiovascular events, and possibly cerebrovascular events (Table 38). Of the studies of 
cardiovascular outcomes, one fair-rated cross-sectional analysis of 4,363 patients with RA 
sampled from 15 countries reported a small reduction in risk of cardiovascular morbidity (HR, 
0.95; 95% CI, 0.92 to 0.98).215 Three studies reported an increased risk of cardiovascular 
events.64, 216, 234 A fair-rated RCT of patients with early RA reported that prednisolone was 
associated with an increased risk of developing hypertension (OR, 2.16; 95% CI, 1.07 to 4.36).64 
A fair-rated nested-case control study of Pennsylvania Medicare enrollees with RA found a 
glucocorticoid-related increased risk of cardiovascular events (OR, 1.5; 95% CI, 1.1 to 2.1),216 
and a fair-rated retrospective cohort study of U.S. commercially insured patients found that 
glucocorticoid use was associated with small increased risk of acute MI (RR, 1.32; 95% CI, 1.02 
to 1.72).234 Only one study assessed cerebrovascular outcomes; this nested case-control study 
from the National Data Bank for Rheumatic Diseases (NDB) study found a statistically 
nonsignificant increased risk of ischemic stroke with prednisolone treatment (OR, 1.75; 95% CI, 
0.87 to 3.53).  

Infection. Nine observational studies (Table 39) provide consistent evidence that 
corticosteroid use in patients with RA is associated with an increased risk of infection, including 
infections like TB and herpes zoster.218-226 These studies represent large treated populations with 
RA, varying in setting from U.S. commercially insured populations, Medicare patients in a single 
U.S. state, a U.S. registry, and populations in the UK and Canada. A risk of serious bacterial 
infection was shown in five fair-quality studies218, 220-222, 226 and one good-quality study.223 One 
fair-224 and one good-rated study225 demonstrated an increased risk of herpes zoster infection 
with corticosteroids, and one fair-rated study219 demonstrated an increased risk of TB with 
corticosteroids. Across all of these studies of patients with RA (regardless of type of infection), 
the risk of infection increased by approximately 50 percent to 150 percent with use of 
corticosteroids.  
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Table 38. Cardiovascular and cerebrovascular events in patients with rheumatoid arthritis treated 
with corticosteroids 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

Cardiovascular and Cerebrovascular Events 

*Choy et al., 
200864 
CARDERA 
trial 

RCT 

467 

2 years 

Pts with 
early, active 
RA 

MTX+PNL The number need to harm (NNH) with 
added PNL for any adverse event 
leading to withdrawal was 14 (95% CI, 6 
to 65). 

PNL use associated with hypertension 
(OR, 2.16; 95% CI, 1.07 to 4.36). 

Fair 

*Nadareishvili 
et al., 2008214 

Nested case-control 

269 cases among 
7,045 patients 

8 years 

RA pts in 
National 
Data Bank 
for 
Rheumatic 
Diseases 

PRED Association of PRED therapy with 
ischemic stroke: OR,1.75; 95% CI, 0.87 
to 3.53; P=0.114) 
 

Fair 

*Naranjo et al., 
2008215 

Cross-sectional 

4,363 

Clinician and patient 
recall 

Sample of 
RA pts 
across 15 
countries 

Glucocortic
oids 

Glucocorticoids associated with reduced 
risk for CV morbidity (HR, 0.95; 95% CI, 
0.92 to 0.98). 

Fair 

*Solomon et 
al., 2006216 

Nested case-control 
study 

3,501 

24 months 

Pennsylvania 
Medicare 
enrollees  
with RA 

Glucocortic
oids 

Glucocorticoid monotherapy associated 
with increased risk for cardiovascular 
events (OR, 1.5; 95% CI, 1.1 to 2.1).  

Fair 

*Suissa et al, 
2006234 

Retrospective 
cohort 

107,908 

14 months 

RA pts from 
PharMetrics 
data (US) 

Glucocortic
oids 

Glucocorticoid use associated with 
acute MI (RR,1.32; 95% CI, 1.02 to 
1.72) 

Fair 

* New study added since last review. 
AE = adverse event; BUD = budesonide; CI = confidence interval; CV = cardiovascular; DMARD = disease-modifying 
antirheumatic drugs; GI = gastrointestinal; mg = milligram; HR = hazard ratio; MI = myocardial infarction; MTX = 
methotrexate; NNH = number needed to harm; OR = odds ratio; PNL = prednisolone; PRED = prednisone; RA = rheumatoid 
arthritis; RCT = randomized controlled trial 



 

93 

Table 39. Infection in patients with rheumatoid arthritis treated with corticosteroids 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

*Bernatsky et 
al., 2007218 

Nested case-
control  

23,733 

Up to 23 years 

RA pts 
registered in 
claims 
databases in 
Quebec 

Glucocorticoids The risk for all infections 
requiring hospitalization was 
most elevated with 
glucocorticoid agents (RR, 2.6; 
95% CI, 2.3 to 2.9); Similar 
effects were seen with 
pneumonia as the outcome 
(RR, 2.1; 95% CI, 2.4 to 3.1). 

Fair 

*Brassard et 
al., 2006219 

Retrospective 
cohort study 

112,300 

Up to 5 years 

RA pts from 
PharMetrics 
data (U.S.) 

Several oral 
DMARDs, 
biologic 
DMARDs, 
corticosteroids  

Adjusted rate ratio of developing 
TB with corticosteroids: 1.7 
(95% CI, 1.3 to 2.2).  

Fair 

Doran et al., 
2002220 

Retrospective 
cohort 

609 

39 years 

RA patients Several oral 
DMARDs, 
corticosteroids 

In patients hospitalized for 
infection, corticosteroid use 
increased risk (HR, 1.56; 95% 
CI, 1.20 to 2.04) 

Fair 

*Lacaille et al., 
2008221 

Retrospective 
cohort 

27,710 

162,720 
person years 

Pts with RA 
from British 
Columbia, 
Canada 

Oral DMARDs, 
corticosteroids 

Adjusted Rate Ratio for serious 
infections: 
DMARDs+corticosteroids:1.63 
(95% CI, 1.5 to 1.77); 
corticosteroids alone: 1.9 (95% 
CI, 1.75 to 2.05)  

Fair 

*Greenberg et 
al., 2010226 

CORRONA  

Prospective 
cohort 

7,971 

15,047 person-
years 
 

Pts with RA 
enrolled in the 
Consortium of 
Rheumatology 
Researchers of 
North America 
(CORRONA) 
registry 

MTX, oral 
DMARDs, anti-
TNF agents, 
PRED 

Adjusted incidence rate ratio of 
infection and opportunistic 
infection for PRED compared 
with oral DMARDs, respectively: 
IRR 1.05 (0.97-1.15, P=0.251); 
IRR 1.63 (1.20-2.21, P=0.002) 

PRED above 10 mg daily 
associated with risk of infection 
(IRR 1.30, 95% 1.11-1.53, 
P=0.001) 

Fair 

*Schneeweiss 
et al., 2007222 

Retrospective 
cohort 

15,597 

Up to 8 years 

Medicare 
beneficiaries 
ages 65 and 
older with RA 

Glucocorticoids Compared with MTX use, 
glucocorticoid use associated 
with serious bacterial infections 
(RR, 2.25; 95% CI, 1.57 to 3.22) 

Fair 

*Smitten et al., 
2008223 

Retrospective 
cohort 

24,530 

26.6 months 

RA pts from 
PharMetrics 
data (U.S.) 

Corticosteroids Oral corticosteroid use 
increased risk of hospitalized 
infection (RR, 1.92; 95% CI, 
1.67 to 2.21). Risk increased 
with dose.  

Good 

*Smitten et al., 
2007224 

Retrospective 
cohort 

12,272 (PM) 
38,621 
(GPRD) 

12.3 to 38.8 
months 

RA pts from 
PM database 
and UK GPRD 

Corticosteroids Risk of herpes zoster infection 
with corticosteroids only: 
(PM: OR, 2.51; 95% CI, 2.05 to 
3.06 
GPRD: 1.46; 95% CI, 1.24 to 
1.70)  

Fair 
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Table 39. Infection in patients with rheumatoid arthritis treated with corticosteroids 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

*Strangfeld et 
al., 2009225 

Prospective 
cohort 

5,040 

up to 36 
months 

RA pts 
initiating 
biologic  
therapy or 
switching to 
another 
DMARD 

Glucocorticoids Adjusted HR for herpes zoster.  
Glucocorticoids 1 mg to 9 mg 
(HR, 1.86; 95% CI, 0.92 to 
3.78); Glucocorticoids 10+mg 
(HR, 2.52; 95% CI, 1.12 to 5.65) 

Good 

* New study added since last review. 
AE = adverse event; BUD = budesonide; CI = confidence interval; DMARD = disease-modifying antirheumatic drugs; GI = 
gastrointestinal; GPRD = General Practice Research Database; mg = milligram; HR = hazard ratio; MTX = methotrexate; OR = 
odds ratio; PM = Pharmetrics; PNL = prednisolone; PRED = prednisone; RA = rheumatoid arthritis; RCT = randomized 
controlled trial; RR = relative risk; TB = tuberculosis 

 
Other adverse events. Three additional observational studies assessed the risk of specific 

adverse events with corticosteroid treatment in patients with RA; one of septic (infectious) 
arthritis;227 one of sinus problems;244 and one of interstitial lung disease (Table 40).228 A large 
fair-rated retrospective cohort study found that prednisolone was associated with roughly a 
threefold increased risk of developing septic (infectious) arthritis compared with those not 
receiving any DMARD (IRR, 2.94; 95% CI, 1.93 to 4.46).227 A cross-sectional analysis of 6-
month questionnaires from 7,243 patients enrolled in the NDB study found that prednisone use 
was not associated with an increased risk of sinus problems.244 Analysis of a larger group of 
patients from the NDB study (n=17,598) found that current and past prednisone use was 
associated with hospitalization for interstitial lung disease (respectively, HR, 2.5; 95% CI, 1.5 to 
4.1, P<0.001, and HR, 3.0; 95% CI, 1.0 to 8.9, P=0.044).228 

Oral DMARDs: overall tolerability. MTX, sulfasalazine, hydroxychloroquine and 
leflunomide all can produce several well-known, and similar, reactions. Frequently reported 
adverse reactions for these drugs found in package inserts include the following: 

 MTX: ulcerative stomatitis, nausea and abdominal distress, fatigue, chills and fever, 
dizziness, leukopenia, and decreased resistance to infection;314 

 Sulfasalazine: stomatitis, nausea, dyspepsia, rash, headache, abdominal pain or vomiting, 
fever, dizziness, pruritus, and abnormal liver function tests;315  

 Hydroxychloroquine: dizziness, headache, abdominal pain/nausea/vomiting/diarrhea, 
pruritus, weight loss, hair bleaching, and alopecia;316 and  

 Leflunomide: diarrhea, rash, elevated liver enzymes, and alopecia.317 
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Table 40. Other specific harms in patients with rheumatoid arthritis treated with corticosteroids 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

*Edwards et 
al., 2007227 

Retrospective 
cohort 

136,997 

15 years 

RA pts 
(n=34,250) 

Several  
oral DMARDs, 
PNL 

PNL (adjusted IRR, 2.94; 95% CI, 
1.93 to 4.46, P<0.001) was associated 
with an increased incidence of septic 
arthritis when compared with those 
not receiving any DMARD. 

Fair 

*Michaud 
and Wolfe, 
2006244 

Cross-sectional 
analysis from 
prospective 
cohort 

7,243 

Questionnaire in 
Dec 2003 related 
to previous 6 
months 

RA pts 
enrolled in the 
NDB study 

PRED Association of PRED treatment with 
visits to physician for sinus problems 
was OR,0.98; 95% CI, 0.86 to 1.11;  
P=0.776). 

Fair 

*Wolfe et al., 
2007228 

Prospective 
cohort 

17,598 

Up to 3.5 years 

RA pts in the 
NDB  

PRED Current treatment with PRED 
associated with hospitalization for 
interstitial lung disease (HR, 2.5; 95% 
CI, 1.5 to 4.1, P<0.001). Past 
treatment with PRED was also 
associated with hospitalization for 
interstitial lung disease (HR, 3.0; 95% 
CI, 1.0 to 8.9, P=0.044) 

Fair 

* New study added since last review. 
AE = adverse event; BUD = budesonide; CI = confidence interval; DMARD = disease-modifying antirheumatic drugs; GI = 
gastrointestinal; mg = milligram; HR = hazard ratio; NDB = National Data Bank for Rheumatic Diseases; OR = odds ratio; PNL 
= prednisolone; PRED = prednisone; RA = rheumatoid arthritis; RCT = randomized controlled trial 

 
Tables 41 to 47 describe studies providing information on tolerability and various adverse 

events. Studies reporting overall tolerability of oral DMARDs and oral DMARD combinations 
are summarized in Table 41. For monotherapy with oral DMARDs, three trials56, 104, 105, 107, 108 
and a meta-analysis with up to 2 years of data,55 all described in more detail for KQ 1, indicated 
similar levels of general tolerability among leflunomide, MTX, and sulfasalazine, including 
similar discontinuation rates and frequency of serious adverse events. A retrospective cohort 
study found leflunomide given as monotherapy or in combination with MTX had fewer adverse 
event reports than MTX alone or other oral DMARDs.229 However, another meta-analysis of 
withdrawal rates from 71 RCTs and 88 observational studies, which included data up to 5 years, 
found that patients with RA stayed on MTX significantly longer than on either sulfasalazine or 
hydroxychloroquine.230 At 5 years, 36 percent of patients had remained on MTX to continue 
their treatment; 22 percent had remained on sulfasalazine. Patients on sulfasalazine were more 
likely to have withdrawn from medication because of toxicity than those on MTX (52 percent vs. 
35 percent; RR, 1.68; P<0.0001). Withdrawal rates were not found to differ between samples 
reported in observational studies and RCTs.  
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Table 41. Overall tolerability in patients with rheumatoid arthritis treated with oral DMARDs 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

Oral DMARDs  

Cannon et 
al., 2004229 

Retrospective cohort 

40,594 

2 years (claims 
database) 

RA pts  LEF, MTX, other 
DMARD 

AE rates in LEF and LEF+MTX 
were lower than or similar to AE 
rates for MTX and other 
DMARDs 

Fair 

Emery et 
al., 2000105 

RCT 

999 

1 year with optional 
2nd year 

RA 4 months to 
10 years 

LEF, MTX Frequency of SAEs similar 
between groups 

Fair 

Maetzel et 
al., 2000230 

Meta-analysis 
(RCT and 
observational) 

159 studies  
MTX=2,875  
SSZ=1,418 

5 years 

RA pt studies 
including 
withdrawal 
information 

MTX, SSZ, HCQ 
(and gold) 

Withdrawals due to toxicity for 5 
years: MTX 35%, SSZ 52% 

Pts treated with SSZ were 1.68 
times more likely to fail therapy 
due to toxicity than MTX (RR, 
1.68; P<0.0001) 

Fair 

*Osiri et al., 
200955 

Systematic review 
and meta-analysis 

6 studies 
1,220 patients 

Mixed duration 

Active RA LEF, MTX, SSZ Withdrawals due to adverse events 
were 10% (95%CI: 6-15%) greater 
with leflunomide than placebo. 
NNH: 10 
(7 to 17) 

Adverse events and withdrawal 
rates simiar for LEF, SSZ, and 
MTX 

Good 

Smolen et 
al., 1999107, 

108 

RCT 

358 

24 weeks 

Active RA LEF, SSZ Withdrawal due to AEs 14% vs. 
19% 

Fair 

Strand, et 
al., 199956, 

104 

RCT 

482 

12 months (1 year 
continuation) 

RA for at least 6 
months, MTX-
naive 

LEF, MTX AEs constant over time for LEF 
and MTX 

12 months: 
Higher discontinuation rate for 
LEF (22% vs. 10.4%, P=NR) 

Fair 

Oral DMARD Combinations  

Boer et al., 
199795 
COBRA 
study 

RCT 

155 

56 weeks 

Early RA, 
DMARD naive 

PNL 
taper+MTX+SSZ vs. 
SSZ 

Lower withdrawal rate due to 
AEs (2.6% vs. 7.6%, P=NR) 

Fair 

Capell et 
al., 200659 

RCT 

165 (Phase 1 run-in: 
687)  

6 months (18 months 
for those with DAS 
≥2.4 at 6 months) 

Active RA SSZ+MTX vs. SSZ 
or MTX 

Similar withdrawal rate due to 
AEs  

Fair 
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Table 41. Overall tolerability in patients with rheumatoid arthritis treated with oral DMARDs 
(continued) 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

Dougados 
et al., 
199957 

RCT 

209 (146) 

52 weeks (5-year 
followup)  

DMARD naive, 
early RA 

SSZ +MTX vs. SSZ 
or MTX 

Discontinuation rate due to AEs 
similar among groups 

AEs higher in SSZ+MTX vs. SSZ 
vs. MTX (91% vs. 75% vs. 75%, 
P=0.025) 

Fair 

*Goekoop-
Ruiterman 
et al., 
2005100-102, 

196 
BeSt study 

RCT 

508 

12 months 

Early RA Sequential 
monotherapy 
(starting with MTX) 
vs. step-up 
combination therapy 
(MTX, then SSZ, 
then HCQ, then 
PRED) vs. 
combination (MTX, 
SSZ, tapered high-
dose PRED) vs. 
combination with INF 
(3 mg/kg – could be 
titrated to 10 mg/kg 
based on DAS) 

No significant differences in 
serious AEs in all groups 
 

Good 

Haagsma 
et al., 
199758 

RCT 

105 

52 weeks 

DMARD naive, 
early RA 

SSZ+MTX vs. SSZ or 
MTX 

No significant difference in 
number of withdrawals due to 
AEs 

Fair 

Korpela et 
al., 199998 
FIN-RACo 
study 

RCT 

199 

24 months 

Early RA MTX+HCQ+SSZ+PN
L vs. DMARD ± PNL 

Frequency of serious AEs similar 
in both groups 

Discontinuation due to AEs 
similar in both groups 

Fair 

*Malysheva 
et al., 
2008233 

Retrospective cohort 

154 

2-62 months 

RA Pts MTX vs. MTX 
+glucocorticoids vs. 
HCQ vs. 
HCQ+glucocorti-
coids 

Use of GC significantly increased 
the time until withdrawal of 
DMARD therapy due to AE (18.6 
± 2.3 months; P<0.05) compared 
with no use of GC (12.5 ± 1.4 
months) 

Fair 

O’Dell et 
al., 2006231 

Prospective cohort 

119 

48 weeks 

Active RA, 
previous use of 
DMARDs 

ETA +SSZ vs. 
ETA+HCQ  

Similar discontinuation rates due 
to AEs  

Fair 

O’Dell et 
al., 200261 

RCT 

171 

2 years 

RA pts not 
previously 
treated with 
combination 
drugs 

MTX+SSZ+HCQ vs. 
MTX+HCQ vs. 
MTX+SSZ  
 

Similar withdrawal rate due to 
AEs across groups 

Good 

O’Dell et 
al., 199662 

RCT 

102 

2 years 

RA and poor 
response to at 
least 1 DMARD 

MTX+SSZ+ HCQ vs. 
MTX vs. SSZ+HCQ 
 

Similar withdrawal rate due to 
AEs across groups 

Good 
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Table 41. Overall tolerability in patients with rheumatoid arthritis treated with oral DMARDs 
(continued) 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

*Osiri et al., 
200955 

Systematic review and 
meta-analysis 

6 studies 
1,220 patients 

Mixed duration 

Active RA LEF+ MTX, MTX Adverse events reported more 
frequently for LEF+ MTX than 
MTX. Withdrawal rates similar with 
LEF+MTX vs. MTX 
 

Good 

*Schipper 
et al., 
2009232 

Systematic review  

515 

24 to 52 weeks 

Ra pts with 
insufficient 
response to SSZ 
or MTX and SSZ 
naive 

MTX+SSZ vs. MTX 
vs. SSZ 

Pts naïve to MTZ or SSZ on 
combination therapy 
experienced significantly more 
nausea. Those on MTX+SSZ 
who previously failed SSZ had 
comparable tolerability 

Fair 

*Schipper 
et al., 
2009110 

Nonrandomized 
inception cohort 

230 

52 weeks 

RA pts that had 
failed SSZ 
treatment  

SSZ+MTX vs. MTX 
switch 

Rate of discontinuation 
significantly lower in MTX vs. 
SSZ+MTX group (P=0.01) 

Relative hazard to stop DMARD 
within 1 year in SSZ+MTX group 
vs. MTX group: 1.7 (95% CI, 
1.11 to 2.46, P<0.01) 

Fair 

Svensson et 
al., 200565 

Open-label RCT 

250 

2 years 

Early RA DMARD+PNL vs. 
DMARD 

Similar number of 
discontinuations between groups

Fair 

Svensson et 
al., 2003318  

Open-label RCT 

245 

2 years 

Early RA MTX+PRED  
SSZ+PRED 

Lower withdrawal rate due to 
AEs or inefficacy for PRED+MTX 
group vs. PRED+SSZ group 
(11.5% vs. 33.3%,  
P=0.0005) 

Fair 

* New study added since last review. 
AEs = adverse events; CI = confidence interval; DMARD = disease-modifying antirheumatic drug; GC = glucocorticoids; 
hydroxychloroquine; HR = hazard ratio; LEF = leflunomide; MTX = methotrexate; OR = odds ratio; PNL = prednisolone; PRED 
= prednisone; Pts = patients; RA = rheumatoid arthritis; RCT = randomized controlled trial; RR = relative risk; SAEs = serious 
adverse events; SSZ = sulfasalazine 

 
For combination therapies, eight studies of DMARD combinations (one up to 5 years57) 

included MTX, sulfasalazine, hydroxychloroquine, and etanercept (described in detail under 
KQ 1). They generally had similar withdrawal rates attributed to adverse events.55, 57-59, 61, 62, 110, 

231, 232 One nonrandomized inception cohort fournd higher disciontinuation rates for sulfasalazine 
plus MTX compared with MTX monotherapy (P=0.01).110 In two RCTs, discontinuation rates 
were similar, but rates of adverse events were higher for sulfasalazine plus MTX vs. MTX 
monotherapy (adverse events for combination therapy range from 53 percent to 91 percent; 
adverse events for monotherapy range from 50 percent to 75 percent).57, 58 Side effects included 
nausea, erythema, and elevated transaminases. One systematic review of leflunomide plus MTX 
vs. MTX monotherapy found increased frequency of adverse event reports with combination 
therapy.55 Three RCTs of combination therapy including prednisone with one or more DMARDs 
(described in detail in KQ 1) showed similar discontinuation rates between groups.65, 98, 100 One 
open-label RCT of 155 patients comparing a prednisolone taper plus MTX plus sulfasalazine 
actually had a lower withdrawal rate because of adverse events than sulfasalazine only (2.6 
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percent vs. 7.6 percent, P=NR).95 Another open-label RCT of 245 patients found the withdrawal 
rate for adverse events to be lower in the prednisone plus MTX group than in the prednisone plus 
sulfasalazine group (11.5 percent vs. 33.3 percent, P=0.0005).318 A retrospective cohort study of 
154 patients found that addition of a glucocorticoid to hydroxychloroquine or MTX increased the 
mean time until withdrawal of DMARD therapy due to adverse events by approximately 6 
months (P<0.05).233  

Oral DMARDs: specific adverse events. Oral DMARDs can produce several serious 
adverse events. The package inserts for MTX give several warnings.314 It has been reported to 
cause congenital abnormalities. Severe and sometimes fatal bone marrow suppression and 
gastrointestinal toxicity have been reported with concomitant administration of MTX and 
nonsteroidal anti-inflammatory drugs (NSAIDs). MTX-induced lung disease can occur with 
doses as low as 7.5 mg per week. Malignant lymphoma may also occur in patients on low-dose 
MTX. Severe, occasionally fatal skin reactions have also been reported. 

Less common but severe adverse and potentially fatal events for sulfasalazine include blood 
dyscrasias, hypersensitivity reactions including Stevens-Johnson syndrome, renal and liver 
damage, irreversible neuromuscular and central nervous system changes, and fibrosing 
alveolitis.315 The package insert for hydroxychloroquine describes irreversible retinal damage in 
some patients on long-term therapy or high dosage. Other serious reactions include blood 
dyscrasias, seizures, hypersensitivity reactions, and hepatotoxicity.316 Potentially severe adverse 
reactions for leflunomide include blood dyscrasias, hepatotoxicity, and hypersensitivity reactions 
including Stevens-Johnson syndrome.317 Studies of adverse events with oral DMARDs are 
summarized in Tables 42 to 47.  

Cardiovascular and cerebrovascular events. Four observational studies assessed 
cardiovascular or cerebrovascular outcomes with oral DMARD treatment (Table 42).214, 215, 234, 

235 All found either a decrease or no difference in risk of these events for patients treated with 
oral DMARDs compared with no treatment or other comparator treatments. 

Two studies found a decreased risk of broadly defined cardiovascular events with oral 
DMARDs.215, 235 One study, the Quantitative Patient Questionnaires in Standard Monitoring of 
Patients with Rheumatoid Arthritis (QUEST-RA) project, was a cross-sectional review of 4,363 
patient records from 15 countries.215 This fair-rated study reviewed clinical history and surveyed 
patients for information about cardiovascular events, including MI, angina, coronary disease, 
coronary bypass surgery, and stroke. Risk of all types of cardiovascular events was reduced 
among patients taking MTX, leflunomide, and sulfasalazine. The second study was a 
retrospective chart review of 613 patients from a single rheumatology clinic in the 
Netherlands.235 Cardiovascular disease was defined as a verified medical history of coronary, 
cerebral, or peripheral arterial disease. Regression models considered patients treated with oral 
DMARD monotherapy, as well as combinations of MTX, hydroxychloroquine, and 
sulfasalazine. All oral DMARD monotherapy and combinations showed a decreased risk of 
cardiovascular disease (compared with no oral DMARD), although the risk reduction was only 
statistically significant for patients ever taking MTX and sulfasalazine (OR, 0.24; 95% CI, 0.07 
to 0.85, P<0.05) and MTX, sulfasalazine, and hydroxychloroquine (OR, 0.27; 95% CI, 0.07 to 
0.99, P<0.05). 
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Table 42. Cardiovascular and cerebrovascular events in patients with rheumatoid arthritis treated 
with oral DMARDs 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

*Naranjo et 
al., 2008215 

Cross-sectional 

4,363 

Clinician and 
patient recall 

Sample of RA 
pts across 15 
countries 

MTX, LEF, SSZ MTX, LEF, and SSZ 
associated with reduced risk 
for CV morbidity (HR, 0.85; 
95% CI, 0.81 to 0.89; HR, 
0.59; 95% CI, 0.43 to 0.79; 
HR, 0.92; 95% CI, 0.87 to 
0.98; respectively). 

Fair 

*Nadareishvili 
et al., 2008214 

Nested case-
control 

269 cases 
among 7045 
patients 

8 years 

RA pts in 
National Data 
Bank for 
Rheumatic 
Diseases 

MTX Association of treatment with 
ischemic stroke:  
MTX: OR,0.63; 95% CI, 0.32 
to 1.26; P=0.191) 
 

Fair 

*Suissa et al, 
2006234 

Retrospective 
cohort 

107,908 

14 months 

RA pts in 
PharMetrics 
U.S. data 

Traditional 
DMARDs 

Traditional DMARD use 
associated with decreased 
acute MI: 
MTX: RR, 0.8;  
95% CI, 0.60 to 1.08 
LEF: RR, 0.28;  
95% CI,0.12 to 0.64 

Fair 

*van Halm et 
al., 2006235 

Case-control 

613 

Eligible 
diagnosis from 
1953-2004 

Pts with RA 
treated in a 
single clinic in 
Netherlands 

MTX, HCQ, SSZ, 
MTX+HCQ, 
MTX+SSZ, 
SSZ+HCQ, 
MTX+HCQ+SSZ 

Cardiovascular events 
compared with no DMARD 
treatment: 
MTX OR:0.47 (95% CI, 0.07 to 
3.23), SSZ: 0.31 (95% CI, 0.07 
to 1.33), 
HCQ: 0.45 (95% CI, 0.10 to 
2.04), MTX+ SSZ: 0.24 (95% 
CI, 0.07 to 0.85, P<0.05), 
MTX+HCQ: 0.54 (95% CI, 
0.08 to 3.66), 
SSZ+ HCQ: 0.34 (95% CI, 
0.05 to 2.16), 
MTX+SSZ+HCQ: 0.27 (95% 
CI, 0.07 to 0.99, P<0.05) 

Fair 

* New study added since last review 
CV = cardiovascular; CI = confidence interval; DMARD = disease-modifying antirheumatic drug; ETA = etanercept; GI = 
gastrointestinal; HCQ = hydroxychloroquine; HR = hazard ratio; INF = infliximab; LEF = leflunomide; MTX = methotrexate; 
OR = odds ratio; Pts = patients; RA = rheumatoid arthritis; RR = rate ratio; SSZ = sulfasalazine 

 
One fair-rated retrospective cohort study of 107,908 commercially insured patients with RA 

found a decreased risk of acute MI among patients taking MTX (RR, 0.81; 95% CI, 0.60 to 1.08) 
or leflunomide (RR, 0.28; 95% CI, 0.12 to 0.65).234 A decreased risk also was observed among a 
heterogeneous group of “all other traditional DMARDs” (RR, 0.67; 95% CI, 0.46 to 0.97); this 
group included hydroxychloroquine and sulfasalazine among numerous other agents.  

A fair-rated nested case-control study of 7,045 patients with RA from the NDB study found 
that while overall patients with RA have a significantly increased risk of stroke (OR, for all 
strokes 1.64; 95% CI, 1.16 to 2.30; OR, for ischemic strokes 2.66; 95% CI, 1.24 to 5.70), 
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treatment with MTX, hydroxychloroquine, leflunomide, and sulfasalazine does not increase this 
risk.214  

Hepatic events. Two retrospective cohorts examined hepatic events in patients with 
rheumatoid arthritis.229, 236 Both studies found similar hepatic event rates for leflunomide and 
MTX (Table 43).  
Table 43. Hepatic events in patients with rheumatoid arthritis treated with oral DMARDs 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

Cannon et 
al., 2004229 

Retrospective cohort 

40,594 

2 years (claims 
database) 

RA pts  LEF, MTX, other 
DMARD 

Hepatic event:  
LEF 4.1/1,000 PY,  
MTX 6.2/1,000 PY,  
Other 4.2/1,000 PY,  
LEF+MTX 4.6/1,000 PY 

Fair 

Suissa et 
al., 2004236 

2 retrospective 
cohorts (claims data) 

41,885 

3 years 

RA diagnosis LEF, biologics, 
traditional 
DMARDs, MTX 

Serious hepatic events 
compared with MTX: LEF rate 
ratio: 0.9 (95% CI, 0.2 to 4.9), 
traditional DMARD: 2.3 (95% 
CI, 0.8 to 6.5), biologic 
DMARD: 5.5 (95% CI, 1.2 to 
24.6) 

Fair 

* New study added since last review. 
CI = confidence interval; DMARD = disease-modifying antirheumatic drug; LEF = leflunomide; MTX = methotrexate; Pts = 
patients; PY = person years; RA = rheumatoid arthritis 

 
A 2-year retrospective cohort from a U.S. insurance claims database (N=40,594) examined 

the incidence rates of serious hepatic events in patients treated with leflunomide, MTX, and other 
DMARDs (including gold, D-penicillamine, hydroxychloroquine, sulfasalazine, infliximab, and 
etanercept).229 The hepatic event rate for leflunomide was similar to that for other DMARDs 
(leflunomide, 4.1/1,000 person-years [95% CI, 2.4 to 7.0], MTX, 6.2/1,000 person-years [95% 
CI, 5.1 to 9.3]; other DMARDs, 4.2/1,000 person-years [95% CI, 3.3 to 5.3], P=NS, NR).  

Another group examined data from claims databases for two retrospective cohorts of 41,885 
patients over 3 years for serious hepatic events associated with treatment with leflunomide, 
MTX, traditional DMARDs (hydroxychloroquine, sulfasalazine, gold, minocycline, 
penicillamine, chlorambucil, cylcophosphamide and cyclosporine), or biologic DMARDs 
(infliximab, etanercept).236 Overall, the rate of serious hepatic events for all drugs was 4.9 per 
10,000 patient years. Using MTX as the reference, they observed no higher rates in serious 
hepatic events for leflunomide (RR, 0.9; 95% CI, 0.2 to 4.9) or for traditional DMARDs (RR, 
2.3; 95% CI, 0.8 to 6.5), but they did report higher rates for biologic DMARDs (RR, 5.5; 95% 
CI, 1.2 to 24.6). 

Infection. Mixed evidence from 12 studies suggests that oral DMARDs do not significantly 
affect risk of infections (Table 44).218, 220, 221, 223, 224, 226, 229, 237-240 A good-rated retrospective 
cohort study found that some oral DMARDs may decrease risk of infection.223 In this study, 
24,530 U.S. commercially insured patients with RA were evaluated for hospitalized infection. A 
nested case-control analysis was conducted on 1,993 cases of infection and 9,965 controls. The 
adjusted rate ratio showed a statistically significantly lower rate of infection for MTX- (RR, 
0.81; 95% CI, 0.70 to 0.93) and hydroxychloroquine-treated patients (RR, 0.74; 95% CI, 0.62 to 
0.89). Risk of infection was not increased with leflunomide (RR, 1.02; 95% CI, 0.79 to 1.32) or 
sulfasalazine (RR, 0.82; 95% CI, 0.58 to 1.16). In contrast, a fair-rated cohort study from the 
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Consortium of Rheumatology Research of North America (CORRONA) registry found MTX to 
be associated with an increased risk of infection (IRR, 1.30; 95% CI, 1.12 to 1.5; P<0.001).226  
Table 44. Infection in patients with rheumatoid arthritis treated with oral DMARDs 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

*Bernatsky 
et al., 
2007218 

Nested case-control  

23,733 

Up to 23 years 

RA pts 
registered in 
claims 
databases in 
Quebec 

Oral DMARDs 
including: MTX, 
LEF, HCQ, SSZ 

Relative risk for infections 
requiring hospitalization: MTX 
1.10 (95% CI, 0.98 to 1.23); all 
other DMARDs (includes LEF, 
SSZ) 0.99 (95% CI, 0.84 to 
1.16); Antimalarial (includes 
HCQ) 1.06 (95% CI, 0.92 to 
1.22) 

Fair 

*Brassard et 
al., 2009238 

Retrospective cohort 
study 

24,282 

1980-2003 for cohort 
and 1992-2003 for 
TB incidence rates 

RA pts from 
Quebec 

Traditional 
DMARDs including 
MTX and LEF, 
corticosteroids 

Rate ratio of TB associated with 
any DMARD use: 3.0 (95% CI, 
1.6 to 5.8).  

Fair 

*Brassard et 
al., 2006219 

Retrospective cohort 
study 

112,300 

Up to 5 years 

RA pts from 
the 
PharMetrics 
Patient-Centric 
database 

Several oral 
DMARDs, biologic 
DMARDs, 
corticosteroids  

Adjusted rate ratio of developing 
TB with use of traditional 
DMARDs: 1.2 (95% CI, 1.0 to 
1.5).  

Fair 

Cannon et 
al., 2004229 

Retrospective cohort 

40,594 

2 years (claims 
database) 

RA pts  LEF, MTX, other 
DMARD 

Respiratory infection:  
LEF 20/1,000 PY,  
MTX 38.9/1,000 PY,  
Other 36.9/1,000 PY 

Fair 

Doran et al., 
2002220 

Retrospective cohort 

609 

39 years 

RA pts Several oral 
DMARDs, 
corticosteroids 

Compared with oral DMARDs, 
corticosteroids increased risk of 
hospitalized infection (HR, 1.56; 
95% CI, 1.20 to 2.04) 

Fair 

*Greenberg 
et al., 
2010226 

CORRONA  

Prospective cohort 

7,971 

15,047 patient years 

Pts with RA 
enrolled in the 
Consortium of 
Rheumatology 
Researchers of 
North America 
(CORRONA) 
registry 

MTX, oral 
DMARDs, anti-TNF 
agents, PRED 

Adjusted incidence rate ratio 
(IRR) for infections: MTX (IRR, 
1.30; 95% CI, 1.12 to 1.50, 
P<0.001)  

Adjusted incidence rate ratio 
(IRR) for opportunistic 
infections: MTX (IRR, 0.93; 95% 
CI, 0.54 to 1.60, P=0.781) 

Fair 

*Grijalva et 
al., 2010240 

Prospective cohort 

28,906 

3 years 

Tennesee 
Medicaid-
enrolled RA pts 
initiating 
DMARD use  

MTX, LEF, SSZ, 
HCQ, biologic 
DMARDs, 
glucocorticoids 

Compared with MTX; LEF, SSZ 
or HCQ did not increase risks of 
hospitalizations due to 
pneumonia or serious infections 

Good 

*Lacaille et 
al., 2008221 

Retrospective cohort 

27,710 

162,720 person 
years 

Pts with RA 
from British 
Columbia, 
Canada 

Oral DMARDs, 
corticosteroids 

Adjusted rate ratio for serious 
infections: 
DMARDs+corticosteroids:1.63 
(95% CI, 1.5 to 1.77); DMARDs 
alone: 0.92 (95% CI, 0.85 to 1.0) 

Fair 
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Table 44. Infection in patients with rheumatoid arthritis treated with oral DMARDs (continued) 

Study 

Study Design
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

*McDonald 
et al., 
2009239 

Retrospective cohort 

20,357 

7 years 

Pts with RA in 
the Veterans 
Affairs health 
care system 

Traditional 
DMARDs 

No increased risk of infection with 
oral DMARDs; SSZ associated 
with a lower risk of herpes zoster 
infection (HR, 0.44; 95% CI, 0.21 
to 0.91) 

Fair 

*Smitten et 
al., 2008223 

Retrospective cohort 

24,530 

26.6 months 

Pts with RA 
from U.S. 
PharMetrics 
data 

MTX, LEF, HCQ, 
SSZ 

MTX and HCQ decreased risk of 
hospitalized infection (RR, 0.81; 
95% CI, 0.70 to 0.93; RR, 0.74; 
95% CI, 0.62 to 0.89; 
respectively).  

Good 

*Smitten et 
al., 2007224 

Retrospective 
cohort 

12,272 (PM) 
38,621 (GPRD) 

12.3 to 38.8 months 

Pts with RA the 
PM database 
and UK GPRD 

Corticosteroids, 
traditional 
DMARDs, biologic 
DMARDs 

Risk of herpes zoster infection 
with traditional DMARDs alone 
(PM: OR,1.37; 95% CI, 1.18 to 
1.59; GPRD, 1.27; 95% CI, 1.10 
to 1.48) 

Fair 

Wolfe et al., 
2006237 

Prospective cohort 

16,788 

3.5 years 

RA diagnosis PRED, LEF, SSZ, 
MTX, ETA, INF, 
ADA 

Risk for hospitalization for 
pneumonia: PRED HR, 1.7 (95% 
CI, 1.5 to 2.1), LEF HR, 1.3 (95% 
CI, 1.0 to 1.5). No significant 
differences for SSZ, MTX 

Fair 

* New study added since last review. 
ADA = adalimumab; AERS = adverse events reporting system; CI = confidence interval; DMARD = disease-modifying 
antirheumatic drug; ETA = etanercept; GI = gastrointestinal; GPRD = General Practict Research Database; HCQ = 
hydroxychloroquine; HR = hazard ratio; INF = infliximab; LEF = leflunomide; MTX = methotrexate; N/A = not applicable; NR 
= not reported; OR = odds ratio; PM = PharMetrics; PNL = prednisolone; PRED = prednisone; Pts = patients; PY = person years; 
RA = rheumatoid arthritis; RR = rate ratio; SSZ = sulfasalazine; TB = tuberculosis 

 
Four other fair-rated studies showed no difference in infection rates with oral DMARDs.218, 

220, 221, 239 A 39-year population-based study of the Rochester, Minnesota, cohort examined 
potential risk factors for hospitalization for infection in RA patients (N=609).220 The use of 
corticosteroids increased hospitalization for infection (HR, 1.56; 95% CI, 1.20 to 2.04), but oral 
DMARDs (including MTX, hydroxychloroquine, sulfasalazine, and leflunomide) had no 
increased risk of infection-related hospitalizations. This finding was similar in a retrospective 
cohort study of 27,710 patients with RA from British Columbia,221 where oral DMARDs given 
in combination with corticosteroids were associated with an increased risk of infection (RR, 
1.63; 95% CI, 1.5 to 1.77), but oral DMARDs alone were not associated with an increased risk of 
infection (RR, 0.92; 95% CI, 0.85 to 1.0). A nested case-control study of 23,733 patients with 
RA from a Quebec database218 and a retrospective cohort study of 20,357 patients with RA 
treated at the U.S. Veterans Affairs health care system239 also found no increased risk of 
infection with oral DMARDs.  

Two fair-rated and one good-rated cohort studies examined the risk of hospitalization for 
pneumonia infection.229, 237, 240 One study examined 16,788 patients from U.S. rheumatology 
practices and followed up semi-annually with questionnaires for 3.5 years.237 Both prednisone 
and leflunomide use increased the risk of hospitalization for pneumonia compared with RA 
patients not on these drugs (HR, 1.7; 95% CI, 1.5 to 2.1; HR 1.3; 95% CI, 1.0 to 1.5); MTX, 
hydroxychloroquine, sulfasalazine, infliximab, etanercept, or adalimumab did not increase risks. 
A 2-year retrospective database study examined RA patients to determine the incidence rates of 
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adverse events during treatment with leflunomide, MTX, and other DMARDs (including gold, 
D-penicillamine, hydroxychloroquine, sulfasalazine, infliximab, and etanercept).229 Respiratory 
infection rates per person-year were highest in the MTX group (38.9/1,000 person-years), next 
highest in the other DMARD group (36.9/1,000 person-years), and lowest in the leflunomide 
group (20/1,000 person-years) (P<0.0001). The good-rated study found that, compared with 
MTX, hydroxychloroquine, leflunomide, and sulfasalazine do not increase risk of hospitalization 
due to pneumonia (adjuster HR, 1.61; 95% CI, 0.85 to 3.03).240 

Two retrospective cohort studies examined the risk of TB with oral DMARDs.219, 238 Both 
showed an increased risk of TB with oral DMARD treatment. One study examined 24,282 
patients with RA from Quebec, Canada and found the risk of TB to be increased among oral 
DMARD users (RR, 3.0; 95% CI, 1.6 to 5.8).238 The risk was highest among leflunomide-treated 
patients (RR, 11.7; 95% CI, 2.1 to 65.1), although the sample size for this group was only 10 
patients (3 cases, 7 controls). A similarly designed study using a U.S. claims database identified 
112,300 patients with RA and found only a slight increase in risk of developing TB among oral 
DMARD users (RR, 1.2; 95% CI, 1.0 to 1.5).219 Subgroup analyses from this study illustrate that 
the risk of developing TB is lower among patients concomitantly receiving corticosteroids (RR, 
0.6; 95% CI, 0.4 to 1.0) compared with patients not receiving corticosteroids (RR, 1.4; 95% CI, 
1.1 to 1.8). 

One fair-rated retrospective cohort study examined the risk of herpes zoster infection with 
oral DMARDs.224 This study analyzed data from a U.S. commercial claims database as well as 
data from the UK General Practice Research Database. Analyses from both databases revealed 
an increased risk of herpes zoster infection with oral DMARDs (U.S. data: OR, 1.37; 95% CI, 
1.18 to 1.59; UK data: OR, 1.27; 95% CI, 1.10 to 1.48). 

Interstitial lung disease. Two fair-rated observational studies evaluated the risk of interstitial 
lung disease with oral DMARD treatment (Table 45).217, 228 One 5-year retrospective cohort 
study examined claims data from 62,734 patients with RA given a DMARD 1 year prior to the 
date of diagnosis of interstitial lung disease.217 Patients were divided into four categories: 
leflunomide, MTX, biologic agents (infliximab, etanercept, adalimumab, anakinra), and 
traditional DMARDs (antimalarials, sulfasalazine, gold salts, minocycline, penicillamine, 
azathioprine, cyclosporine, other cytotoxic agents). In patients diagnosed with interstitial lung 
disease, those prescribed leflunomide were at increased risk compared with patients prescribed 
other DMARDs (RR, 1.9; 95% CI, 1.1 to 3.6) but not significantly higher with use of either 
MTX (RR, 1.4; 95% CI, 0.8 to 2.3) or biologic DMARDs (RR, 0.8; 95% CI, 0.4 to 1.5).217 The 
second study analyzed data from 17,598 patients with RA followed prospectively in the NDB 
study.228 Cases of interstitial lung disease were identified by searching patient descriptive 
reports, hospital records, physician records, and mortality records. The incidence of 
hospitalization for interstitial lung disease was 260 per 100,000 patient years. No significant 
association was observed between current or past treatment with MTX, hydroxychloroquine, 
leflunomide, or sulfasalazine. Current and past treatment with prednisone, as well as current 
treatment with infliximab, etanercept, and cyclophosphamide was associated with an increased 
risk of interstitial lung disease.  
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Table 45. Interstitial lung disease in patients with rheumatoid arthritis treated with oral DMARDs 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

Suissa et 
al., 2006217 

Retrospective cohort 
(claims data)  

62,734 

5 years 

RA diagnosis, 
on DMARD 

MTX, LEF, 
biologics, traditional 
DMARDs 

Risk of interstitial lung disease in 
LEF compared with other 
DMARDs: OR, 1.9 (95% CI, 1.1 
to 3.6). No elevation noted in 
LEF pts with no history of MTX or 
no history of interstitial lung 
disease 

Fair 

*Wolfe et 
al., 2007228 

Prospective cohort 

17,598 

Up to 3.5 years 

RA pts in the 
National 
Databank for 
Rheumatic 
Diseases  

MTX, LEF, HCQ, 
SSZ 

No significant association 
between current and past MTX, 
LEF, HCQ, and SSZ use and 
hospitalization for interstitial lung 
disease.  

Fair 

* New study added since last review. 
CI =confidence interval; DMARD = disease-modifying antirheumatic drug; HCQ = hydroxychloroquine; LEF = leflunomide; 
MTX = methotrexate; OR = odds ratio; Pts = patients; RA = rheumatoid arthritis; SSZ = sulfasalazine 

 
Malignancies. Two observational studies assessed the risk of malignancy with oral DMARDs 

(Table 46). One retrospective study examined 756 patients with RA to determine the risk of 
lymphoma over a 30-year period.241 This was a matched case-control of consecutive Swedish RA 
patients in whom lymphoma was diagnosed. Controls were RA patients matched for sex, year of 
birth, year of RA diagnosis, and county of residence. The investigators found no association 
between lymphoma and use of DMARDs, including MTX (OR, 0.7; 95% CI, 0.3 to 1.6) or 
sulfasalazine (OR, 0.6; 95% CI, 0.3 to 1.1).  
Table 46. Malignancies in patients with rheumatoid arthritis treated with oral DMARDs 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

Baecklund 
et al., 
2006241 

Retrospective cohort 

756 

30 years 

RA pts with 
diagnosis of 
lymphoma 

MTX, SSZ No significant risk for lymphoma 
for MTX or SSZ 

Good 

Chakravarty 
et al., 
2005242 

Retrospective cohort 

15,789 (RA) 

4 years 

RA pts PRED, LEF, MTX PRED was associated with 
increased risk for nonmelanoma 
skin cancer 
PRED: HR 1.28 (95% CI, 1.05 to 
1.55, P=0.014) 

Fair 

* New study added since last review. 
CI = confidence interval; HR = hazard ratio; LEF = leflunomide; MTX = methotrexate; OR = odds ratio; PRED = prednisone; Pts 
= patients; RA = rheumatoid arthritis; SSZ = sulfasalazine 

 
Another retrospective cohort study examined the risk of nonmelanoma skin cancer in 15,789 

U.S. patients with RA who were participating in a registry and returned semiannual 
questionnaires over a 4-year period in which they reported any current malignancies.242 Among 
RA patients, the development of nonmelanoma skin cancer was associated with use of 
prednisone (HR, 1.28; P=0.014). They found no association between this neoplasm and 
leflunomide plus MTX.  
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Other adverse events. Five studies provided additional data on oral DMARD-related adverse 
events (Table 47). One study evaluated the relationship of treatment with the incident rate of 
septic arthritis;227 one study examined whether MTX and leflunomide increased the risk of 
wound healing complications (both in combination with corticosteroids) in RA patients 
undergoing elective orthopedic surgery;243 one study examined evidence of kidney damage from 
combination therapy compared with monotherapy with suflasalazine or prednisone;245one 
systematic review evaluated studies addressing fertility, pregnancy, and laction;246 and one study 
assessed whether oral DMARDs were related to sinus problems.244  
Table 47. Other specific adverse events in patients with rheumatoid arthritis treated with oral 
DMARDs 

Study 

Study Design 
N 
Duration 

Study 
Population Drug Results  

Quality 
Rating 

*Edwards et 
al., 2007227 

Retrospective case-
control 

136,997 

15 years 

RA pts 
(n=34,250)  

Several oral 
DMARDs, including 
MTX, LEF, HCQ, 
SSZ 

Incident rate of septic arthritis in 
RA pts receiving DMARDs: 2.14 
(95% CI, 1.64 to 2.78; P<.001) 
times greater than in patients 
with RA not receiving DMARDs. 

Fair 

*Fuerst et 
al., 2006243 

Prospective cohort 

201 

6 weeks+ 

Pts with RA or 
PsA (n=8) 
undergoing 
elective 
orthopedic 
surgery 

MTX, LEF, both in 
combination with 
corticosteroids  

LEF+corticosteroids significantly 
increased the risk for wound 
healing complications compared 
with MTX+corticosteroids 
(40.6% vs. 13.6%, P=0.01). 

Fair 

*Karstila et 
al., 2010245 

RCT 

195 

Up to 11 years 

Pts with new 
onset RA naïve 
to DMARD 
treatment 

Combination 
therapy with SSZ, 
MTX, HCQ, or 
PRED vs. 
monotherapy with 
SSZ with or without 
PRED 

Culmulative incidence of 
abnormal renal findings in 
combination vs. monotherapy 
groups were comparable 

Good 

*Martinez 
Lopez et al., 
2009246 

Systematic review 

6 studies 
366 patients 

Studies 
addressing 
pregnancy, 
fertility, and 
lactation 

MTX Evidence is insufficient for 
conclusions 

Fair 

*Michaud 
and Wolfe, 
2006244 

Cross-sectional 
analysis from 
prospective cohort 

7,243 

Questionnaire in 
Dec 2003 related to 
previous 6 months 

RA pts enrolled 
in the NDB 
study 

MTX, HCQ, LEF, 
SSZ 

Association (OR) of treatment 
with visits to physician for sinus 
problems was  
• MTX: 1.06 (95% CI, 0.93 to 

1.20; P=0.371);  
• HCQ: 1.08 (95% CI, 0.93 to 

1.25; P=0.313) 
• LEF: 0.84 (95% CI, 0.70 to 

0.99; P=0.041)  
• SSZ: 0.68 (95% CI, 0.51 to 

0.90; P=0.007) 

Fair 

* New study added since last review. 
DMARD, =  disease-modifying antirheumatic drug; HCQ = hydroxychloroquine; LEF = leflunomide; MTX = methotrexate; OR 
= odds ratio; Pts = patients; RA = rheumatoid arthritis; SSZ = sulfasalazine 

 
In a retrospective cohort study of 136,977 patients with RA from the UK General Practice 

Research Database, the incidence rate of septic (infectious) arthritis was increased for patients 
receiving oral DMARDs compared with patients not receiving oral DMARDs (IR, 2.14; 95% CI, 
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1.64 to 2.78; P<0.001).227 The increased incidence rate varied by drug, and was highest for 
penicillamine (IRR, 2.51; 95% CI, 1.29 to 4.89), sulfasalazine (IRR, 1.74; 95% CI, 1.04 to 2.91), 
and prednisolone (IRR, 2.51; 95% CI, 1.93 to 4.46).  

A prospective cohort study of 201 patients with RA undergoing orthopedic surgery assessed 
whether leflunomide or MTX given in combination with corticosteroids increased the risk of 
wound healing complications.243 In comparison with patients who received MTX, the risk of 
postoperative wound healing complications was significantly higher than in patients who 
received leflunomide (MTX 13.6 percent vs. leflunomide 40.6 percent; P=0.01). 

A good-rated RCT compared oral DMARD combination therapy with oral DMARD 
monotherapy in 195 DMARD-naïve patients with recent onset RA. Over an 11-year follow-up 
period, no statistically significant difference in renal complications was observed.245  

A systematic review of studies addressing safety of MTX during pregnanancy, lactation, and 
related to fertility concluded that evidence is insufficient to adequately addreass the question.246 

A cross-sectional analysis of 7,243 patients followed in the NDB study assessed whether 
treatment with oral DMARDs was associated with physician visits for sinus problems.244 
Treatment with MTX and hydroxychloroquine were not associated with an increased risk of 
sinus problems, and leflunomide and sulfasalazine had a slight protective effect (respectively, 
OR, 0.84; 95% CI, 0.70 to 0.99; P=0.041; and OR, 0.68; 95% CI, 0.51 to 0.90; P=0.007). 

Biologic DMARDs. This section follows a similar format as the detailed analysis of 
corticosteroid and oral DMARD sections above, where results for overall tolerability are 
presented first, followed by general adverse events and then specific adverse events. This section 
follows a slightly different format to accommodate the presentation of quantitative analyses and 
detailed adverse event data. Data on tolerability and adverse events for biologic DMARDs are 
presented as follows: (1) results of quantitative analyses for withdrawal data; and (2) additional 
discontinuation data not captured by the quantitative analyses, (3) overall adverse event rates and 
reports of serious adverse events (not otherwise discussed in the specific adverse events section 
but that are reflective of tolerability profile), and (4) specific adverse events. 

Overall tolerability quantitative analyses. RCTs identified by our systematic literature search 
were screened for inclusion in the meta-analysis of overall tolerability. This included mostly fair-
to-good quality efficacy trials, as well as some RCTs otherwise included in a good-quality meta-
analysis covered in KQ 1 or KQ 2 of this report. Trials were excluded if they did not meet 
preestablished eligibility criteria for study design or duration, patient population, interventions, 
outcomes, and comparisons to medications outside our scope of interest. Eligible studies had to 
compare one more biologic DMARD with placebo. Concomitant use of MTX was allowed, as 
long as it was consistently used in the biologic DMARD and placebo groups. The outcome of 
interest was withdrawal (total, due to adverse events and due to lack of efficacy) of biologic 
DMARD treatment. These trials were not required to report adverse event data other than 
withdrawals, and thus not all of the studies are detailed further in other adverse event-related 
sections of this report. Trials had to be at least 12 weeks in duration. If multiple withdrawal rates 
were reported for more than one time point, we used the time point identified for the primary 
outcome measure. We limited included data to FDA-approved dosage ranges to achieve better 
equivalency across drugs. Note that sample sizes may not match sample sizes reported in 
individual trials since we excluded dosing arms outside of the FDA recommend range. We 
identified a total of 42 studies (43 comparisons) that were relevant for nine biologics. These 
included five studies for abatacept, eight for adalimumab, four for anakinra, three for 
certolizumab, six for etanercept, three for golimumab, six for infliximab, four for rituximab, and 
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four for tocilizumab. Table 48 lists trials included in the meta-analyses, along with the 
corresponding withdrawal rates overall and by reason.  
Table 48. Overall tolerability: randomized controlled trials included in withdrawal quantitative 
analyses 

Author, Year 
Duration 
(weeks) Comparison N 

Number of Withdrawals by Reason 

Overall Tolerability Efficacy 
Kremer, 2005114 52  Abatacept  115 26‡ 6‡ 13‡ 

Placebo 119 48 11 30 
Kremer, 2006116 52  Abatacept  433 48‡ 18‡ 13‡ 

Placebo 219 57 4 40 
Schiff, 200866 26  Abatacept  156 9‡ 2‡ 2‡ 

Placebo 55 3 1 1 
Weinblatt, 2006258 52  Abatacept  959 123‡ 52‡ NR 

Placebo 482 87 20 NR 
*Westhovens, 
200989 

52 Abatacept 256 24 9 0 
Placebo 253 26 11 8 

Breedveld, 200676 104 Adalimumab 268 65§ 32 13 
Placebo 257 112 19 46 

Furst, 2003121 24  Adalimumab 318 28‡ 9‡ 5‡ 
Placebo 318 30 8 14 

Kim, 2007127 18  Adalimumab 65 6‡ 4‡ NR 
Placebo 63 4 4 NR 

Keystone, 2004120 52  Adalimumab 20 mg 212 44‡ 16‡ 6‡ 
Adalimumab 40 mg 207 48‡ 26‡ 6‡ 
Placebo 200 60 13 23 

Miyasaka, 2008125 24  Adalimumab 91 16‡ 12‡ NR 
Placebo 87 7 4 NR 

Van de putte, 
2003119 

12  Adalimumab 20 mg 72 10‡ 0‡ 2‡ 
Adalimumab 40 mg 70 12‡ 3‡ 0‡ 
Placebo 70 24 1 1 

Van de putte, 
2004122 

26  Adalimumab 20 mg 112 33‡ 3‡ 27‡ 
Adalimumab 40 mg biweekly 113 32‡ 6‡ 20‡ 
Adalimumab 40 mg weekly 103 15‡ 3‡ 10‡ 
Placebo 110 62 1 56 

Weinblatt, 2003123 16  Adalimumab 67 NR 0‡ NR 
Placebo 62 NR 2‡ NR 

Breshnihan, 
1998128 

24 Anakinra 75 mg/day 116 22‡ 7‡ 14‡ 
Anakinra 150 mg/day 116 28‡ 11‡ 11‡ 
Placebo 121 32 5 24 

Cohen, 2002131 24 Anakinra 1 mg/kg/day 59 13‡ 8‡ 4‡ 
Anakinra 2 mg/kg/day 72 19‡ 11‡ 4‡ 
Placebo 74 14 3 5 

Cohen, 2004133 24 Anakinra 250 NR 14‡ NR 
Placebo 251 NR 13‡ NR 

Fleishmann, 
2003259 

24 Anakinra 1116 241‡ 149‡ NR 
Placebo 283 53‡ 26‡ NR 

Fleishmann, 
2009165 

24 Certolizumab 111 35‡ 5‡ 24† 
Placebo 109 81 2 75 

Keystone, 2008168 52 Certolizumab 390 116‡ 22‡ 68‡ 
Placebo 199 156 3 125 

Smolen, 2009167 24 Certolizumab 246 65‡ 6‡ 53‡ 
Placebo 127 110 2 107 

*Emery, 200890 52 Etanercept 274 53‡ 28‡ 9‡ 
Placebo 268 79 34 24 
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Table 48. Overall tolerability: randomized controlled trials included in withdrawal quantitative 
analyses (continued) 

Author, Year 
Duration 
(weeks) Comparison N 

Number of Withdrawals by Reason 

Overall Tolerability Efficacy 
*Emery, 201091 52 Etanerce pt 90 16‡ 7‡ 1‡ 

Placebo 99  23 9 7 
Klareskog, 200486 52 Etanerce pt 231 38‡ 24 ‡ 6‡ 

Placebo 228  69 32 21 
Moreland,1997144 12 Etanerce pt 44 3‡ NR  2‡ 

Placebo 44  21 NR 19 
Moreland,1999140 26 Etanerce pt 78 19§ 2† 12§ 

Placebo 80  54 3 42 
Weinblatt,1999142 24 Etanerce pt 59 2‡ 2‡ 0‡ 

Placebo 30  6 1 4 
*Emery, 200992 24 Golimuma b 158 8‡ 5‡ 0‡ 

Placebo 160  10 1 1 
*Kay, 2008166 16 Golimuma b 35 4‡ 2‡ 2‡ 

Placebo 35  6 3 3 
*Keystone, 
2009169 

16 Golimuma b 89 2‡ 2‡ 0‡ 
Placebo 133  6 4 0 

Abe, 2006153 14 Infliximab 3 mg/kg 49 NR 1‡ NR  
Infliximab 10 mg/kg 51 NR 4‡ NR  
Placebo 47  NR 1 NR 

Lipsky, 2000151 54 Infliximab 3 mg/kg every 8 wks 86 23‡ 5‡ 17 ‡ 
Infliximab 3 mg/kg every 4 wks 86 20‡ 9‡ 19 ‡ 
Infliximab 10 mg/kg every 8 wks  87 12‡ 4‡ 6‡ 
Infliximab 10 mg/kg every 4 wks 81 16‡ 8‡ 7‡ 
Placebo 88  44 7 32 

Schiff, 200866 26 Inflixima b 165 13‡ 8‡ 2‡ 
Placebo 55  2 1 1 

St. Clair, 200482 54 Infliximab 3 mg/kg 373 66‡ 34 ‡ 7‡ 
Infliximab 6 mg/kg 375 75‡ 35 ‡ 12 ‡ 
Placebo 298  60 9 27 

Westhovens, 
2006155 

22 Infliximab 3 mg/kg 360 26‡ 18 ‡ NR  
Infliximab 10 mg/kg 361 32‡ 20 ‡ NR  
Placebo 363  23 8 NR 

Zhang, 2006156 18 Inflixima b 87 9‡ 6‡ NR  
Placebo 86  15 4 NR 

Cohen, 2006158  24 Ritu ximab 309 55‡ 2‡ NR  
Placebo 208  96 8 NR 

Edwards, 200484 24 Ritu ximab 40 1‡ 1‡ 1‡ 
Placebo 40  3 0 2 

Emery, 2006157 24 Ritu ximab 192 27‡ 6‡ 16 ‡ 
Placebo 149  52 0 46 

*Emery, 2010162 24 Ritu ximab 340 12‡ 5‡ 1‡ 
Placebo 172  13 2 7 

*Emery, 2008175 24 T ocilizumab 4 mg/kg 163 24‡ 10 ‡ 6‡ 
Tocilizumab 8 mg/kg 175 23‡ 11 ‡ 4‡ 
Placebo 160  30 10 19 

*Genovese, 
2008176 

16 T ocilizumab 805 53‡ 32 ‡ NR  
Placebo 415  43 8 NR 

*Kremer, 2010178 24 T ocilizumab 797 NR 61‡ 3‡ 
Placebo 393  NR 11 12 

 
  



 

110 

Table 48. Overall tolerability: randomized controlled trials included in withdrawal quantitative 
analyses (continued) 

Author, Year 
Duration 
(weeks) Comparison N 

Number of Withdrawals by Reason 

Overall Tolerability Efficacy 
Smolen, 2008164 24 T ocilizumab 4 mg/kg 214 25‡ 14 ‡ 2‡ 

Tocilizumab 8 mg/kg 205 13‡ 12 ‡ 0‡ 
Placebo 204  12 6 3 

* New studies since last review. 
Kg = kilogram; mg = milligram; NR = not reported; NS = not significant 
† P=NS 
‡ P=NR 
§ P<0.01 

 
Overall tolerability: quantitative analysis of total withdrawals for biologic DMARD versus 

placebo. Using random effects models, we calculated the pooled odds ratios of total treatment 
withdrawal for each biologic relative to placebo (Figure 4). Overall, patients on biologics were 
approximately half as likely to withdraw from the treatment as compared with the patients on 
placebo. Among the individual biologics, the pooled estimates were statistically significant for 
abatacept (OR, 0.58; 95% CI, 0.39 to 0.86), certolizumab (OR, 0.10; 95% CI, 0.06 to 0.18), 
etanercept (OR, 0.32; 95% CI, 0.18 to 0.57) and rituximab (OR, 0.29; 95% CI, 0.22 to 0.39). 
Patients taking these drugs were less likely to withdraw from a trial than patients taking placebo. 
The likelihood of withdrawal of adalimumab, anakinra, golimumab, infliximab, and tocilizumab 
was not statistically significantly different than placebo. We estimated heterogeneity using I2 
statistic. I2 was found to be 86.5 percent overall, which suggested a high amount of 
heterogeneity among the studies. This heterogeneity may be attributed to several reasons. First, 
real heterogeneity may exist across study designs and patient populations. Second, the 
withdrawal outcome—which measures a combination of withdrawals due to adverse events and 
withdrawals due to lack of efficacy—can be a potential source of heterogeneity. These reasons 
for withdrawal may not be in agreement with each other, and introduce measurement concerns 
when combining studies. For example, total withdrawal for one drug can be higher because it is 
less efficacious while for another drug, it might just be because of high adverse events. This can 
lead to potential heterogeneity concerns when looking across all studies. We assessed publication 
bias using funnel plots. Visual examination of funnel plots illustrated potential for some 
publication bias. However, given the small number of component studies, results of these tests 
must be viewed cautiously. 

Overall tolerability: quantitative analysis of withdrawals due to lack of efficacy for biologic 
DMARD versus placebo. We also calculated the pooled odds ratios of treatment withdrawal 
because of lack of efficacy for each biologic relative to placebo (Figure 5). Patients randomized 
to biologic DMARDs were nearly 5 times less likely to withdraw from the treatment due to lack 
of efficacy as compared with the patients on placebo (OR, 0.21; 95% CI, 0.17 to 0.27). All 
individual biologics, except golimumab, were less likely to be withdrawn compared with placebo 
for lack of efficacy. I2 was found to be 52.8 percent, which suggested slightly lower 
heterogeneity when just looking at lack of efficacy compared with overall withdrawals. This 
result suggests that some of the heterogeneity with the total withdrawals analysis was probably  
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Figure 4. Meta-analysis of overall withdrawals from randomized controlled trials of biologic DMARDs 
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Figure 5. Meta-analysis of withdrawals due to lack of efficacy in randomized controlled trials of biologic 
DMARDs 
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due to combining withdrawals for all the reasons together. Visual examination of funnel plots 
did not show evidence of publication bias.  

Overall tolerability: quantitative analysis of withdrawals due to adverse events for biologic 
DMARD versus placebo. We also calculated the pooled odds ratios of treatment withdrawal 
because of adverse events for each biologic relative to placebo. Patients on biologics were 44 
percent more likely to withdraw from the treatment due to adverse events compared with the 
patients on placebo (OR, 1.43; 95% CI, 1.18 to 1.74). Among individual biologics, the pooled 
estimates for adalimumab (OR, 1.60; 95% CI, 1.13 to 2.28), anakinra (OR, 1.59; 95% CI, 1.10 to 
2.31), certolizumab (OR, 2.73; 95% CI, 1.18 to 6.31), infliximab (OR, 2.09; 95% CI, 1.38 to 
3.18), and tocilizumab (OR, 1.94; 95% CI, 1.22 to 3.09) were statistically significant, suggesting 
that patients on these drugs were more likely to withdraw from the trial due to adverse events 
than patients on placebo. Heterogeneity I2 was found to be 31.3 percent, which suggests 
relatively low heterogeneity among this outcome in these studies. Visual examination of funnel 
plots did not show evidence of publication bias. 

Overall tolerability: mixed treatment comparisons for overall withdrawals. Indirect 
comparisons were made using the studies described in Table 49 and shown in meta-analyses 
(Figures 4 to 6). Thirty-eight studies contributed data to the analysis of overall withdrawals. 
Results are presented for each possible drug-drug comparison (Figure 7). Odds ratios less than 1 
favor the first drug listed in the comparison (Drug A), indicating that there were fewer total 
withdrawals for this drug in comparison with the second drug listed (Drug B). Odds ratios 
greater than 1 favor drug B in terms of a more favorable withdrawal rate. Most comparisons 
suggest no difference in overall withdrawals. A few exceptions were found: certolizumab pegol 
had a more favorable overall withdrawal profiles than all other biologic DMARDs. Etanercept 
and rituximab also had fewer overall withdrawals in some comparisons. For etanercept, results 
were statistically significant for the comparison with adalimumab (OR, 0.51; 95% CI, 0.22 to 
0.97), anakinra (OR, 0.32; 95% CI, 0.12 to 0.70), infliximab (OR, 0.38; 95% CI, 0.18 to 0.89), 
and tocilizumab (OR, 0.33; 95% CI, 0.14 to 0.89). For rituximab, results were statistically 
significant for only the comparisons with anakinra (OR, 0.33; 95% CI, 0.11 to 0.78), infliximab 
(OR, 0.45; 95% CI, 0.17 to 1.00), and tocilizumab (OR, 0.32; 95% CI, 0.13 to 0.99). These 
results should be interpreted cautiously because of the relatively small number of contributing 
studies and the corresponding wide confidence intervals. Plus, evaluating overall withdrawals 
provides only a rough proxy for tolerability. 

Overall tolerability: mixed treatment comparisons for withdrawals due to lack of efficacy. 
Thirty-one studies contributed data to the analysis of withdrawals due to lack of efficacy. Results 
are presented for each possible drug-drug comparison (Figure 8). Odds ratios less than 1 favor 
the first drug listed in the comparison (Drug A), indicating that there were fewer withdrawals due 
to lack of efficacy for this drug in comparison with the second drug listed (Drug B). Odds ratios 
greater than 1 favor drug B in terms of a more favorable efficacy-related withdrawal rate. Most 
comparisons suggest no difference in withdrawals due to lack of efficacy. Similar to the analysis 
of overall withdrawals, certolizumab pegol had lower rates of withdrawals due to lack of efficacy 
than adalimumab (OR, 0.41; 95% CI, 0.18 to 0.76), anakinra (OR, 0.18; 95% CI, 0.06 to 0.39), 
and infliximab (OR, 0.33; 95% CI, 0.16 to 0.77). Withdrawals due to lack of efficacy were lower 
for abatacept (OR, 0.31; 95% CI, 0.13 to 0.93), etanercept (OR, 0.33; 95% CI, 0.11 to 0.74), 
rituximab (OR, 0.31; 95% CI, 0.08to 0.78), and tocilizumab (OR, 0.37; 95% CI, 0.11 to 0.93) 
than for anakinra. These results should be interpreted cautiously because of the relatively small  
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Figure 6. Meta-analysis of withdrawals due to adverse events in randomized controlled trials of biologic 
DMARDs 
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Figure 7. Mixed treatment comparisons for overall withdrawals in randomized controlled trials of biologic 
DMARDs 
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Figure 7. Mixed treatment comparisons for overall withdrawals in randomized controlled trials of biologic 
DMARDs (continued) 
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Figure 8. Mixed treatment comparisons for withdrawals due to lack of efficacy in randomized controlled trials 
of biologic DMARDs  
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Figure 8. Mixed treatment comparisons for withdrawals due to lack of efficacy in randomized controlled trials 
of biologic DMARDs (continued) 
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Golimumab vs. Adalimumab 2.74 (0.18, 11.64)

Golimumab vs. Abatacept 3.30 (0.20, 13.87)

Comparison 
Drug A vs. Drug B 
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number of contributing studies and the corresponding wide confidence intervals. Plus, evaluation 
of withdrawals due to lack of efficacy is only a rough proxy for tolerability. 

Overall tolerability: mixed treatment comparisons for withdrawals due to adverse events. 
Indirect comparisons were made using the studies described in Table 48 and shown in meta-
analyses (Figure ). Forty-one studies contributed data to the analysis of withdrawals due to 
adverse events. Results are presented for each possible drug-drug comparison (Figure 9). Odds 
ratios less than 1 favor the first drug listed in the comparison (Drug A), indicating that there were 
fewer withdrawals due to adverse events for this drug in comparison with the second drug listed 
(Drug B). Odds ratios greater than 1 favor drug B in terms of a more favorable adverse-event-
related withdrawal rate. Most comparisons suggest no difference in withdrawals due to adverse 
events, with a few exceptions. Both certolizumab pegol and infliximab had more withdrawals 
due to adverse events than some other drugs. For certolizumab, the likelihood of withdrawal 
because of an adverse event was greater than for abatacept (OR, 3.28; 95% CI, 1.05 to 8.53), 
etanercept (OR, 3.48; 95% CI, 1.44 to 11.65) and rituximab (OR, 2.82; 95% CI, 1.01 to 13.26).  

For infliximab, the likelihood of withdrawal because of an adverse event was greater than for 
abatacept (OR, 2.35; 95% CI, 1.20 to 4.22), etanercept (OR, 3.31; 95% CI, 1.62 to 6.07), and 
rituximab (OR, 2.40; 95% CI, 1.00 to 7.43). Withdrawals because of adverse events tended to be 
lower with abatacept and etanercept when comparing them with some other drugs. For abatacept, 
statistically significantly fewer withdrawals occurred due to adverse events when compared with 
certolizumab (OR, 0.30; 95% CI, 0.12 to 0.96), infliximab (OR, 0.43; 95% CI, 0.24 to 0.83), and 
tocilizumab (OR, 0.50; 95% CI, 0.27 to 1.00), and for etanercept, differences were statistically 
significant for comparisons with adalimumab (OR, 0.50; 95% CI, 0.25 to 0.91), anakinra (OR, 
0.48; 95% CI, 0.23 to 0.85), certolizumab (OR, 0.29; 95% CI, 0.09 to 0.69), infliximab (OR, 
0.30; 95% CI, 0.16 to 0.62), and tocilizumab (OR, 0.35; 95% CI, 0.20 to 0.73). All of these 
results should be interpreted cautiously because of the relatively small number of contributing 
studies and the very wide confidence intervals.  

Biologic DMARDs—overall tolerability: studies on discontinuation rates not otherwise 
covered in quantitative analyses. Table 49 presents studies providing discontinuation data not 
otherwise covered by quantitative analyses. One good-quality RCT compared etanercept with the 
combination of etanercept and abatacapt.80 This RCT was not included in our meta-analysis of 
withdrawal rates because it compared two biologic DMARDs with a single biologic DMARD. 
Withdrawals due to adverse events occurred more in the combination group (11.8 percent) than 
in the monotherapy etanercept group (2.8 percent). 
 



 

120 

Figure 9. Mixed treatment comparisons for withdrawals due to adverse events in randomized controlled trials 
of biologic DMARDs 

 

Withdrawals Due to Adverse Events
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Etanercept vs. Tocilizumab 0.35 (0.20, 0.73)

Etanercept vs. Rituximab 0.77 (0.32, 2.29)

Etanercept vs. Infliximab 0.30 (0.16, 0.62)

Etanercept vs. Golimumab 0.50 (0.19, 1.77)

Etanercept vs. Certolizumab 0.29 (0.09, 0.69)

Etanercept vs. Anakinra 0.48 (0.23, 0.85)

Etanercept vs. Adalimumab 0.50 (0.25, 0.91)

Etanercept vs. Abatacept 0.75 (0.38, 1.39)

 

Certolizumab vs. Tocilizumab 1.31 (0.55, 4.54)

Certolizumab vs. Rituximab 2.82 (1.01, 13.26)

Certolizumab vs. Infliximab 1.12 (0.47, 3.82)

Certolizumab vs. Golimumab 1.84 (0.59, 9.46)

Certolizumab vs. Etanercept 3.48 (1.44, 11.65)

Certolizumab vs. Anakinra 2.11 (0.65, 5.42)

Certolizumab vs. Adalimumab 2.19 (0.69, 5.62)

Certolizumab vs. Abatacept 3.28 (1.05, 8.53)

Anakinra vs. Tocilizumab 0.78 (0.43, 1.64)

Anakinra vs. Rituximab 1.68 (0.70, 5.18)

Anakinra vs. Infliximab 0.66 (0.36, 1.38)

Anakinra vs. Golimumab 1.10 (0.42, 3.97)

Anakinra vs. Etanercept 2.07 (1.17, 4.30)

Anakinra vs. Certolizumab 0.47 (0.18, 1.54)

Anakinra vs. Adalimumab 1.09 (0.57, 1.95)

Anakinra vs. Abatacept 1.65 (0.84, 3.12)

Adalimumab vs. Tocilizumab 0.75 (0.42, 1.49)

Adalimumab vs. Rituximab 1.62 (0.68, 4.78)

Adalimumab vs. Infliximab 0.64 (0.36, 1.26)

Adalimumab vs. Golimumab 1.07 (0.42, 3.82)

Adalimumab vs. Etanercept 2.00 (1.10, 3.93)

Adalimumab vs. Certolizumab 0.46 (0.18, 1.45)

Adalimumab vs. Anakinra 0.92 (0.51, 1.74)

Adalimumab vs. Abatacept 1.58 (0.82, 2.84)

Abatacept vs. Tocilizumab 0.50 (0.27, 1.00)

Abatacept vs. Rituximab 1.07 (0.45, 3.30)

Abatacept vs. Infliximab 0.43 (0.24, 0.83)

Abatacept vs. Golimumab 0.70 (0.27, 2.59)

Abatacept vs. Etanercept 1.33 (0.72, 2.63)

Abatacept vs. Certolizumab 0.30 (0.12, 0.96)

Abatacept vs. Anakinra 0.61 (0.32, 1.19)

Abatacept vs. Adalimumab 0.63 (0.35, 1.22)

Comparison 
Drug A vs. Drug B 

Lower withdrawal with Drug A Lower withdrawal with Drug B
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Figure 9. Mixed treatment comparisons for withdrawals due to adverse events in randomized controlled trials 
of biologic DMARDs (continued) 

 
  

Withdrawals Due to Adverse Events
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Tocilizumab vs. Rituximab 2.64 (0.84, 6.10)

Tocilizumab vs. Infliximab 0.90 (0.43, 1.65)

Tocilizumab vs. Golimumab 1.87 (0.51, 4.86)

Tocilizumab vs. Etanercept 2.82 (1.36, 5.11)

Tocilizumab vs. Certolizumab 0.77 (0.22, 1.83)

Tocilizumab vs. Anakinra 1.29 (0.61, 2.30)

Tocilizumab vs. Adalimumab 1.33 (0.67, 2.39)

Tocilizumab vs. Abatacept 2.01 (1.01, 3.71)

Rituximab vs. Tocilizumab 0.38 (0.16, 1.19)

Rituximab vs. Infliximab 0.42 (0.13, 1.00)

Rituximab vs. Golimumab 0.87 (0.18, 2.75)

Rituximab vs. Etanercept 1.31 (0.44, 3.14)

Rituximab vs. Certolizumab 0.35 (0.08, 0.99)

Rituximab vs. Anakinra 0.60 (0.19, 1.43)

Rituximab vs. Adalimumab 0.62 (0.21, 1.47)

Rituximab vs. Abatacept 0.93 (0.30, 2.24)

Infliximab vs. Tocilizumab 1.11 (0.61, 2.32)

Infliximab vs. Rituximab 2.40 (1.00, 7.43)

Infliximab vs. Golimumab 2.19 (0.60, 5.68)

Infliximab vs. Etanercept 3.31 (1.62, 6.07)

Infliximab vs. Certolizumab 0.90 (0.26, 2.15)

Infliximab vs. Anakinra 1.51 (0.73, 2.76)

Infliximab vs. Adalimumab 1.56 (0.79, 2.79)

Infliximab vs. Abatacept 2.35 (1.20, 4.22)

Golimumab vs. Tocilizumab 0.54 (0.21, 1.96)

Golimumab vs. Rituximab 1.15 (0.36, 5.60)

Golimumab vs. Infliximab 0.46 (0.18, 1.67)

Golimumab vs. Etanercept 1.99 (0.57, 5.21)

Golimumab vs. Certolizumab 0.54 (0.11, 1.70)

Golimumab vs. Anakinra 0.91 (0.25, 2.36)

Golimumab vs. Adalimumab 0.94 (0.26, 2.38)

Golimumab vs. Abatacept 1.43 (0.39, 3.76)

Comparison 
Drug A vs. Drug B 

Lower withdrawal with Drug A Lower withdrawal with Drug B
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Table 49. Overall tolerability: discontinuation data not otherwise covered by quantitative analyses 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Alonoso-Ruiz 
et al. 2008126 

Systematic review 
and meta-analysis 

13 trials 
7,087 patients 

At least 6 months 

Pts with RA ADA ETA, 
INF 

Relative risk of withdrawal due 
to adverse event compared with 
control group: ADA (RR, 1.4; 
95% CI, 1.0 to 2.0); ETA (RR, 
0.7; 95% CI, 0.5 to 0.9); INF 
(RR, 2.0; 95% CI, 1.3 to 3.1) 

Good 

*Duclos et al., 
2006248 

Retrospective 
cohort 

770 

7 years 

Pts with inflammatory 
rheumatism (mostly RA) 
that received an anti-TNF 
agent 

ADA, ETA, 
INF 

Trend towards better tolerability 
with ETA and ADA compared 
with INF  
(P=0.06) 

Fair 

Flendrie et al., 
2003247 

Retrospective 
cohort study 

230 

NR 

Pts with RA initiating 
therapy with biologic 
DMARDs 

ADA, ETA, 
INF 

No significant differences in 
discontinuation rates among 
anti-TNF drugs 

Fair 

*Hetland et al., 
201073 

DANBIO 

Prospective cohort 

2,326 

48 months 

Pts with RA initiating 
therapy with biologic 
DMARDs 

ADA, ETA, 
INF 

Hazard ratio for drug 
withdrawal: INF vs. ETA HR 
1.98 (95% CI, 1.63 to 2.40); INF 
vs. ADA 1.35 (95% CI, 1.15 to 
1.58); ADA vs. ETA 1.47 (95% 
CI, 1.20 to 1.80) 

Fair 

*Hjardem et 
al., 2007249 

Retrospective 
cohort 

235 

Varied 

RA pts who had received 
2+ biologics (INF, ETA, or 
ADA only) 

ADA,ETA, 
INF 

Similar reasons for switching 
treatments: Lack of efficacy; 
ADA 54%; ETA 44%; INF 45%. 
Adverse events: ADA 21%; 
ETA 22%; INF 34% 

Fair 

*Hyrich et al., 
2007250 

Prospective cohort 

6,739 
Minimum 6 months 

Pts with RA in the British 
Society for Rheumatology 
Biologics Register 

ADA, ETA, 
INF 

Differences in reason for 
discontinuation (P=NR): Lack 
of efficacy; ADA 6.7%; ETA 
4.8%; INF 10%. Adverse 
events: ADA 2.9%; ETA 2.6%; 
INF 8.4% 

Fair 

*Karanikolas 
et al., 200893 

Prospective cohort 

128 
48 weeks 

Pts with RA with 
inadequate response to 
traditional DMARD 

MTX+ ANK 
LEF+ANK 

No statistically significant 
differences in number of 
withdrawals due to adverse 
events 

Fair 

Kristensen et 
al., 2006251 

Prospective cohort 

1,161 
Up to 6 years 

Pts with RA in southern 
Sweden 

ETA, 
ETA+MTX, 
INF, 
INF+MTX, 
other 
DMARDs 

Early discontinuation threefold 
higher for INF than for ETA 
(P<.001). Addition of MTX 
improved treatment 
continuation rates  
(P<0.01). 

Fair 

*Marchesoni 
et al., 2009252 

LOHREN 

Prospective cohort 

1,064 

23.32 months 

Pts with RA treated with at 
least one dose of an anti-
TNF agent 

ADA, ETA, 
INF 

Risk of discontinuation due to 
adverse events higher for ADA 
than ETA 

Fair 
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T able 49. Overall tolerability:  dis continuation data not otherwis e c overed by quantitative analys es  
(continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Mertens and 
Singh, 
2009134 

Meta-analysis 

2,876 
5 trials 

Pts with RA included in 
placebo-controlled RCTs 

ANK No difference in total 
number of withdrawals, 
adverse events, or serious 
adverse events for ANK vs. 
placebo 

Fair 

*Singh et al., 
200927, 180 

Review of Cochrane 
reviews and 
network meta-
analysis 

Pts with RA ABA, ADA, 
ANK, ETA, INF, 
RTX 

ADA, ANK, and INF more 
likely to have withdrawals due 
to adverse events vs. ETA: 
(OR, 1.89; 95% CI, 1.18 to 
3.04; OR, 2.05; 95% CI, 1.27 
to 3.29; OR, 2.70; 95% CI, 
1.43 to 5.26, respectively) 

Good 

*Singh et al., 
2010177 

Systematic review 
and meta-analysis 

8 studies 
3,334 patients 

8 to 52 weeks 

Pts with RA TCZ Fewer overall trial 
withdrawals with TCZ than 
placebo; no statistically 
significant diffence in 
withdrawals due to adverse 
events 

Fair 

*Singh et al., 
2010210 

Systematic review 
and meta-analysis  

4 studies 
1,231 patients 

20 to 52 weeks 

Pts with RA GOL+MTX, 
MTX 

Fewer overall withdrawals for 
GOL+MTX than MTX alone 

Good 

*Weinblatt 
et al., 
200780 

RCT 

121 

1 year (LTE: 2 
years) 

Pts with active RA ETA, 
ABA+ETA 

Discontinuation due to 
adverse events occurred 
more in ABA+ETA group 
(11.8%) vs. ETA group 
(2.8%).  

Good 

Zink et al., 
200588 

Retrospective 
cohort study 

1,523 

1 year 

Pts with RA who had a 
change in treatment 
regimen 

ANK, ETA, 
INF, LEF 

Significantly higher overall 
discontinuation rates for 
ANK than ETA and INF 
after 12 months; no 
differences in 
discontinuation rates due 
to adverse events 

Good 

* New study added since last review. 
ABA = abatacept; ADA = adalimumab; AE = adverse event; ANK = anakinra; DMARD = disease-modifying antirheumatic 
drug; ETA = etanercept; GOL = golimumab; INF = infliximab; LEF = leflunomide; LOHREN = Italian Lombardi Rheumatology 
Network; MTX = methotrexate; NR = not reported; Pts = patients; RA = rheumatoid arthritis; RCT = randomized controlled trial; 
RTX = rituximab; TCZ = tocilizumab; TNF = tumor necrosis factor 

 
Additional evidence on comparative discontinuation rates is provided by systematic 

reviews27, 126, 134, 177, 180, 210 and observational studies.73, 88, 93, 247-252 While some studies did not 
find clinically or statistically significant differences in drug discontinuation rates,247, 249 others 
did. Consistent with our mixed treatment comparisons analysis, a good-rated meta-analysis 
found etanercept to have fewer withdrawals due to adverse events than adalimumab, anakinra, 
and infliximab.27 A second good-rated meta-analysis found the highest rate of withdrawals due to 
adverse events for infliximab and the lowest rate for adalimumab.126  

Observational evidence generally supports these findings.73, 88, 248, 250-252 A Swedish 
population-based, prospective cohort study reported statistically significantly higher rates of 
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overall discontinuation (HR, 2.92; 95% CI, 2.32 to 3.69; P<0.001) for patients on infliximab 
than for those on etanercept.251 These differences were not statistically significant for 
discontinuations due to adverse events or due to lack of efficacy. A German retrospective, 
population-based cohort study, based on the RABBIT database, reported that overall 
discontinuation rates among biologics were significantly higher for anakinra-treated patients (41 
percent) than for patients on etanercept (31 percent; P=0.004 for anakinra vs. etanercept) or 
those on infliximab (35 percent; P=0.03 for anakinra vs. infliximab).88 Treatment 
discontinuations because of adverse events, after 12 months of treatment, were lowest for 
etanercept (13 percent for etanercept, 16 percent for anakinra, and 19 percent for infliximab; 
P=NR). This finding is also consistent with a retrospective cohort study of patients treated with 
adalimumab, etanercept, and infliximab, where there was a trend towards better tolerability with 
adalimumab and etanercept compared with infliximab (P=0.06).248 Another prospective cohort 
study reported higher rates of switching treatments with infliximab compared with adalimumab 
and etanercept (P=NR).250 In the Danish DANBIO registry, the hazard ratios for drug withdrawal 
were 1.98 for infliximab versus etanercept (95% CI, 1.63 to 2.40), 1.35 for infliximab versus 
adalimumab (95% CI, 1.15 to 1.58), and 1.47 for adalimumab versus etanercept (95% CI, 1.20 to 
1.80).73 In the Italian Lombardi Rheumatology Network (LOHREN) registry, the risk of 
discontinuation due to adverse events was higher for adalimumab than for etanercept (AHR 2.09; 
95% CI, 1.29 to 3.38).252  

Biologic DMARDs—overall tolerability: adverse event rates and serious adverse events. 
Table 50 presents the comparative harms for biologic DMARDs. Only two studies compared 
adverse event rates and serious adverse events with biologic DMARDs; one RCT66 and one 
retrospective cohort study.253 Both studies found more serious adverse events among patients 
treated with infliximab. The RCT included 431 patients with RA who were receiving MTX and 
were naïve to biologic DMARDs. Patients were randomized to abatacept plus MTX, infliximab 
plus MTX, or placebo plus MTX. At 6 months, 5.1 percent of the abatacept group reported 
serious adverse events, but 11.8 percent and 11.5 percent of the placebo and infliximab groups, 
respectively, reported serious adverse events (P=NR). After 1 year, 18.2 percent of infliximab-
treated and 9.6 percent of abatacept-treated reported a serious adverse event (P=NR; placebo arm 
stopped at 6 months). Acute infusional events were lower with abatacept (7.1 percent) than with 
infliximab (24.8 percent). The retrospective cohort study followed 2,364 patients with RA newly 
treated with an anti-TNF agent in the Swiss Clinical Quality Management for Rheumatoid 
Arthritis (SCQM-RA) registry. There was an increased risk of adverse events in the infliximab 
compared with adalimumab and etanercept groups (HR, 1.4; 99% CI, 1.0-1.96). More 
specifically, there was an increased risk of infusion or systemic allergic reactions with infliximab 
compared with adalimumab and etanercept (P=0.018).  
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Table 50. Comparative harms in patients with rheumatoid arthritis and treated with biologic 
DMARDs 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Biologic DMARDs Overall Tolerability 

*Alonoso-Ruiz et 
al., 2008126 

Systematic 
review and meta-
analysis 

13 trials 

7,087 patients 

at least 6 months 

Pts with RA ADA ETA, 
INF 

Relative risk of serious 
adverse events compared 
with control group: ADA (RR, 
1.0; 95% CI, 0.7 to .4); ETA 
(RR, 1.0; 95% CI, 0.5 to 1.6), 
INF (RR, 1.4; 95% CI, 1.0 to 
2.0) 

Good 

Bathon et al., 
200077, 188, 189 
ERA study 

RCT 

632 (512) 

12 months (1 
year open-label 
extension) 

Early, aggressive RA; MTX-
naive  

ETA, MTX  Significantly more patients on 
MTX than on ETA had nausea 
(29% vs. 15%; P<0.05) or 
mouth ulcers (14% vs. 5%;  
P<0.05) 

Fair 

Breedveld et al., 
200676 
PREMIER study 

RCT 

799 

2 years 

Early, aggressive RA; MTX-
naive 

ADA, 
MTX, 
ADA+MT
X 

No statistically significant 
differences in adverse events 

Fair 

*Burmester et al., 
2007257 
ReACT trial 

Prospective 
cohort  

6,610 

12 weeks 

Pts with RA with treatment 
failure to at least one 
traditional DMARD 

ADA, 
ADA+DM
ARDs 

Serious adverse events 
occurred in 7.3% of pts 
treated with ADA vs. 5.3% 
treated with ADA+DMARDs 

Fair 

*Combe et al., 
2009145 

RCT 

260 

2 years 

Pts with active RA despite 
treatment with sulfasalazine 

ETA, 
SSZ, 
ETA+SSZ 

Noninfectious serious adverse 
events were significantly 
greater in patients receiving 
ETA (20.8% for the 
combination and 20.4% for 
ETA alone) compared with 4% 
for patients receiving SSZ  
(P<0.01) 

Fair 

Edwards et al., 
200484 

RCT 

161 

24 weeks 

Active RA despite MTX 
treatment 

RTX, 
MTX, 
RTX+MT
X, 
RTX+CYP  

No significant differences in 
adverse events 

Fair 

*Emery et al., 
2008175 
RADIATE study 

RCT 

499 

24 weeks 

Pts with active RA resistant 
to 1 or more TNF-alpha 
antagonist agents 

MTX, TCZ 
+MTX 

The overall occurrence of 
adverse events was similar 
among groups. 

Fair 

*Emery et al., 
200890 
COMET trial 

RCT 

542 

52 weeks 

Early, moderate to severe 
RA; MTX-naive 

MTX, 
ETA+MTX 

Serious adverse events were 
similar among groups 

Fair 
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Table 50. Comparative harms in patients with rheumatoid arthritis and treated with biologic 
DMARDs (continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Emery et al., 
200992 

RCT 

637 

24 weeks 

Pts with RA; MTX-naive MTX, 
GOL, 
GOL+ 
MTX 

More adverse events occurred 
in the GOL+MTX and MTX 
monotherapy group compared 
with GOL monotherapy 
(P=NR) 

Fair 

Feltelius et al., 
2005260 

Case series 

1,073 

2 years 

Pts with RA initiating ETA 
therapy 

ETA Incidence of serious adverse 
events remained constant 
over time 

Fair 

*Fernandez-
Nebro et al., 
200770 

Prospective 
cohort 

161 

6 years 

RA pts with no response to 
DMARDs, including MTX 

ADA, 
ETA, INF 

No difference in adverse 
events among groups  

Fair 

*Fleischmann et 
al., 2009165 
FAST4WARD 

RCT 

220 

24 weeks 

Pts with RA treatment 
resistant to at least one 
DMARD 

CTZ Overall, adverse events 
occurred in 75.4% of pts 
treated with CTZ and 57.8% of 
placebo pts 

Fair 

Fleischmann et 
al., 2003259 

RCT  

1,414 

6 months 

Pts with active RA despite 
MTX treatment 

ANK No statistically significant 
differences in adverse events 
(except infusion reactions) 

Fair 

Fleischmann et 
al., 2006319 

Open-label 
extension of 
RCT 

1,346 

Up to 3 years 

Pts with active RA despite 
MTX treatment 

ANK Incidence of serious adverse 
events remained constant 
over time 

Fair 

Furst et al., 
2003121 
STAR study 

RCT 

636 

6 months 

Pts with active RA despite 
MTX treatment 

ADA No statistically significant 
differences in adverse events 

Fair 

Geborek et al., 
200267 

Nonrandomized, 
open-label trial 

369 

12 months 

Population-based; active RA; 
had failed at least 2 
DMARDs 

ETA, 
LEF, INF 

No statistically significant 
differences in adverse events 

Fair 

Genovese et al., 
2002188 

Open-label 
extension of 
RCT 

632 

2 years 

Pts with early, aggressive 
RA; MTX-naive 

ETA Incidence of serious adverse 
events remained constant 
over time 

Fair 

Genovese et al., 
200479 

RCT 

242 

24 weeks 

Inadequate control of 
disease with MTX 

ETA, 
ETA+AK
A 

Significantly higher rates of 
serious adverse events in 
combination group 

Fair 
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Table 50. Comparative harms in patients with rheumatoid arthritis and treated with biologic 
DMARDs (continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Genovese et al., 
2005189 

Uncontrolled 
extension of 
RCT 

369 

5 years 

Pts with early, aggressive 
RA; MTX-naive 

ETA Rates of serious adverse 
events did not increase with 
long-term exposure 

Fair 

*Karanikolas et 
al., 200893 

Prospective 
cohort 

128 

48 weeks 

Pts with RA with 
inadequate response to 
traditional DMARD 

MTX+ANK, 
LEF+ANK 

No statistically significant 
differences in adverse events 

Fair 

*Kay et al., 
2008166 

RCT 

172 

52 weeks 

Pts with active RA despite 
treatment with MTX 

MTX, 
GOL+MTX,  

Serious adverse events 
occurred in 9% of pts treated 
with GOL vs. 6% in pts 
treated with MTX alone 

Fair 

*Keystone et al., 
2004120 

RCT 

619 

52 weeks 

Pts with active RA on 
MTX therapy 

MTX, 
ADA+MTX 

Serious adverse events 
occurred more frequently in 
ADA pts (3.8%) vs. MTX pts 
(0.5%; P≤0.02) 

Fair 

*Kim et al., 
2007127 

RCT 

128 

24 weeks 

Korean pts with RA with 
inadequate response to 
MTX 

ADA+MTX, 
MTX 

No statistically significant 
differences in adverse events 

Fair 

Klareskog et al., 
200486, 136, 138 
TEMPO study 

RCT 

686 (503 for 2 
year results) 

52 weeks (2 
years, 100 
weeks) 

Active RA; had failed at 
least 2 DMARDs 

ETA, MTX, 
ETA+MTX 

No statistically significant 
differences in adverse events 

Good 

*Kremer et al., 
2011178 

RCT 

1,196 

12 months 

Pts with RA with 
inadequate response to 
MTX 

TCZ+MTX, 
MTX 

Rate of serious adverse 
events were not statistically 
significantly different between 
groups 

Fair 

Langer et al., 
2003320 

Postmarketing 
surveillance 

454 

6 months 

Pts with RA, initiating AKA 
treatment 

AKA Rate of adverse events was 
generally similar to those 
reported in efficacy trials 

Fair 

*Leombruno et 
al., 2009255 

Meta-analysis 

18 trials 
8,808 patients 

Average 0.8 
years 

RA pts on anti-TNF 
therapy 

ADA, ETA, 
INF 

Anti-TNF treatment did not 
increase death (OR, 1.39; 
95% CI, 0.74 to 2.62) or 
serious adverse events (OR, 
1.11; 95% CI, 0.94 to 1.32) 

Fair 
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Table 50. Comparative harms in patients with rheumatoid arthritis and treated with biologic 
DMARDs (continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Maini et al., 
2004149 

Open-label 
extension of 
RCT 

259 

2 years 

Pts with active RA 
despite MTX treatment 

INF  Incidence of serious adverse 
events remained constant 
over time 

Fair 

*Martin Du Pan 
et al., 2009253 

Retrospective 
cohort 

2,364 

9 years 

Pts with RA in the Swiss 
Clinical Quality 
Management for 
Rheumatoid Arthritis 
(SCQM-RA) registry 
treated with an anti-TNF 
agent 

ADA, ETA, 
INF 

Increased overall risk for 
adverse events in INF vs. ETA 
and ADA (HR, 1.4; 99% 
CI,1.00-1.96) 

Fair 

Moreland et al., 
2006261 

Open-label 
extension of 
clinical trials 

714 

Pts treated with ETA ETA Incidence of serious adverse 
events remained constant 
over time 

Fair 

*Nishimoto et al., 
2009173 
SATORI 

RCT 

127 

24 weeks 

Pts w ith ac tive RA 
despite MTX treatment 

TCZ, MTX Adverse events occurred in 
91.8% of pts treated with TCZ 
vs. 71.9% of those treated 
with MTX 

Fair 

Nuki et al., 
2002129 

Uncontrolled 
extension of RCT 

309 

19 months 

Pts with active RA 
despite MTX treatment 

AKA Incidence of serious adverse 
events remained constant 
over time 

Fair 

O’Dell et al., 
2006231 

Nonrandomized, 
open-label trial 

119 

Pts with active RA 
despite treatment with 
SSZ, HCQ, or gold 

ETA+SSZ 
ETA+HCQ 
ETA+gold 

No differences in adverse 
event rates among 3 
treatment groups 

Fair 

*Russell et al., 
2007116, 254 
AIM 

RCT 

652 

12 months 

Pts with RA despite 
treatment with MTX 

ABA, 
ABA+MTX 

Incidence of serious 
adverse events similar 
between groups 

Good 

*Schiff et al., 
200866 

RCT 

431 

1 year 

Pts with RA despite 
treatment with MTX, 
anti-TNF therapy naive 

ABA +MTX, 
INF +MTX, 
MTX 

The occurrence of serious 
adverse events was lower 
in those treated with ABA 
(9.6%) vs. INF (18.2%).  

Fair 

Schiff et al., 
2006298 

Retrospective 
data analysis of 
clinical trials; 
postmarketing 
surveillance 

10,050 
12,506 pt years 

Pts treated with ADA ADA Incidence of serious 
adverse events remained 
constant over time 

Fair 
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Table 50. Comparative harms in patients with rheumatoid arthritis and treated with biologic 
DMARDs (continued) 

Study 

Study 
Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Singh et al., 
2010177 

Systematic 
review and 
meta-analysis 

8 studies 
3,334 
patients 

8 to 52 weeks 

Pts with RA TCZ Occurrence of adverse 
event in TCZ group 
compared with placebo 
(74% vs. 65%); RR, 1.17; 
95% CI, 0.83 to 1.64  

Fair 

*Singh et al., 
2010210 

Systematic 
review and 
meta-analysis  

4 studies 
1,231 
patients 

20 to 52 
weeks 

Pts with RA GOL+MTX
, MTX 

No difference in occurrence 
of adverse events in 
GOL+MTX vs. MTX (RR, 
1.1; 95% Cl, 0.9 to 1.2; 
P=0.44). 

No differences in GOL vs. 
placebo for serious adverse 
events 

Good 

*Smolen et al., 
2008164 
OPTION study 

RCT 

623 

32 weeks 

Pts with RA that failed 
treatment with MTX 

MTX, 
TCZ+MTX 

Adverse events occurred 
more frequently in pts 
treated with TCZ (71%) vs. 
MTX monotherapy (63%) 

Fair 

*Smolen et al., 
2009167 
RAPID 2 study 

RCT 

619 

24 weeks 

Pts with RA with prior 
MTX use for ≥6 months 

MTX, 
CTZ+MTX 

Serious adverse events 
occurred more frequently in 
CTZ pts vs. pts treated with 
MTX monotherapy 

Fair 

*Smolen et al., 
2009170 

RCT 

461 

24 weeks 

Pts with RA treated with 
at least one dose of an 
TNF inhibitor  

GOL No statistically significant 
differences in adverse 
events 

Fair 

Van Riel et al., 
200687 

Open-label 
RCT 

315 

16 weeks 

Inadequate control of 
disease with MTX 

ETA, 
ETA+MTX  

No statistically significant 
differences in adverse 
events 

Fair 

Weinblatt et 
al., 2006258 
ASSURE 
study 

RCT 

1,456 

1 year 

Pts with active RA 
despite background 
biologic or synthetic 
DMARD treatment 

ABA Higher incidence of serious 
adverse events in pts on 
ABA and a biologic 
background DMARD 

Fair 

Weinblatt et 
al., 2006124 

Uncontrolled 
extension of 
RCT 

162 

3.4 years 

Pts with active RA 
despite MTX treatment 

ADA Incidence of serious 
adverse events remained 
constant over time 

Fair 

Westhovens 
et al., 2006155  
START study 

RCT 

1,084 

22 weeks 

Pts with active RA 
despite MTX treatment 

INF+MTX, 
MTX 

No statistically significant 
differences in adverse 
events, except infection 
(higher in 10 mg/kg) 

Good 

*Westhovens 
et al., 200989 

RCT 

509 

1 year 

RA pts naïve to MTX ABA+ 
MTX, MTX 

No statistically significant 
differences in adverse 
events 

Fair 
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T able 50. C omparative harms  in patients  with rheumatoid arthritis  and treated with biologic  
DMAR Ds  (continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results 

Quality 
Rating 

*Wiens et al., 
2009256 

Meta-analysis 

2,385 

8 weeks to 3 
years 

Pts with RA with or without 
concomitant MTX 

ETA, MTX No statistically significant 
differences in withdrawals 
due to adverse events, 
serious adverse events, 
serious infections, 
malignancies, or deaths.  

Fair 

*Wiens et al., 
2010183 

Meta-analysis 

21 studies 
6,503 patients 

8 weeks to 3 
years 

Pts with RA with or without 
concomitant MTX 

ADA, ETA, 
INF 

Similar incidence of serious 
adverse events for ADA, 
ETA, and INF compared with 
placebo 

Fair 

*Zhang et al., 
2006156 

RCT 

173 

18 weeks 

Pts with active RA despite 
treatment with MTX 

MTX, 
INF+MTX 

Rate of adverse events 
similar between groups 

Fair 

* New study added since last review. 
ABA = abatacept; ADA = adalimumab; AE = adverse event; AERS = adverse event reporting system; ANK = anakinra; CTZ = 
certolizumab; CYP = cyclophosphamide; DMARD = disease-modifying antirheumatic drug; ETA = etanercept; GOL = 
golimumab; HCQ = hydroxychloroquine; INF = infliximab; IR = incidence rate; IRR = incidence rate ratio; LEF = leflunomide; 
MTX = methotrexate; NA = not applicable; NR = not reported; OR = odds ratio; Pts = patients; RA = rheumatoid arthritis; RCT 
= randomized controlled trial; RR = rate ratio; RTX = rituximab; SSZ = sulfasalazine; TCZ = tocilizumab; TNF = tumor necrosis 
factor 

One good-rated126 and one fair-rated183 systematic review and meta-analysis provided 
indirect evidence regarding comparative differences in adverse events with adalimumab, 
etanercept, and infliximab. In the good-rated meta-analysis, the relative risk of serious adverse 
events for biologic DMARDs compared with control was statistically significant only for 
infliximab (RR, 1.4; 95% CI, 1.0 to 2.0; P=0.048).126 The infliximab-treated patients in this 
analysis were more likely than control group patients to withdraw from studies because of 
adverse events, had more severe adverse events, infection, and infusion reactions. In the fair-
rated meta-analyis of adalimumab, etanercept, and infliximab compared with placebo, no 
statistically significant differences were noted in serious adverse events, serious infections, 
malignancy, or death (P>0.05 for all comparisons).183 Based on unadjusted comparison of risk 
ratios from meta-analyses, infliximab had the highest rate of withdrawal due to adverse events 
(RR, 2.05; 95% CI, 1.33 to 3.16).  

Indirect evidence from additional efficacy trials, cohort studies, and meta-analyses suggests 
that the overall tolerability profiles are similar among biologic and oral DMARDs, or 
combinations of biologic and oral DMARDs.67, 70, 76, 84, 86, 87, 89, 90, 116, 121, 127, 136, 138, 156, 170, 175, 177, 

178, 210, 254-256 However, several studies suggested that adverse events were more common with 
biologic DMARDs, given alone or in combination with an oral DMARD.120, 145, 164-167, 173 One 
prospective cohort study found a slightly lower rate of serious adverse events among patients 
who had an oral DMARD added to adalimumab, compared with patients who only received 
adalimumab (5.3 percent vs. 7.3 percent, respectively; P=NR).257 In one RCT of MTX-naïve 
patients that compared golimumab monotherapy, MTX monotherapy, and golimumab plus 
MTX, serious adverse events were least common among the golimumab monotherapy group (3.2 
percent vs. 6.9 percent vs. 6.3 percent, respectively; P=NR).92 
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Four RCTs were designed to assess adverse events as primary outcomes.121, 155, 258, 259 
Overall, adverse event rates were similar for abatacept,258 adalimumab,121 anakinra,259 or 
infliximab155 and placebo. Other efficacy trials suggested that overall adverse events are higher 
with biologic DMARDs than with placebo.  

In placebo-controlled efficacy trials of biologic DMARDs, injection site reactions, abdominal 
pain, nausea, headache, diarrhea, upper respiratory tract infections, and urinary tract infections 
were commonly reported adverse events.74 The combination of two biologic DMARDs 
consistently had more adverse events than monotherapy. A 24-week RCT, described in more 
detail for KQ 1, assessed a combination treatment of etanercept (25 mg or 50 mg/week) and 
anakinra (100 mg/day) compared with etanercept monotherapy.79 The frequency of serious 
adverse events was substantially higher in the combination groups than the etanercept-only group 
(14.8 percent for 50 mg etanercept plus anakinra; 4.9 percent for 25 mg etanercept plus anakinra; 
2.5 percent for etanercept only; P=NR). Furthermore, a study determining the efficacy of 
abatacept combined with different background treatments found substantially higher rates of 
serious adverse events in patients on abatacept combined with a biologic background treatment 
(22.3 percent) than in those not on a combination of two biologic DMARDs (12.5 percent).258 

One nonrandomized open-label trial determined the comparative harms among combinations 
of biologic DMARDs and oral DMARDs other than MTX.231 No differences in adverse events 
could be detected between a combination of etanercept and either sulfasalazine or 
hydroxychloroquine. Similar evidence of similarities in adverse events among background oral 
DMARDs comes from an RCT comparing rituximab, MTX, rituximab plus MTX, and rituximab 
plus cyclophosphamide,84 and a prospective cohort study comparing anakinra plus MTX with 
anakinra plus leflunomide.93 Both studies reported no significant differences in adverse events 
among these combinations of biologic and oral DMARDs. 

The ERA study,77 described in more detail in KQ 1, had an open-label extension of up to 2 
years,188 and an uncontrolled extension with etanercept (25 mg twice weekly) of up to 5 years.189 
The rates of adverse events for etanercept did not rise during long-term treatment compared with 
rates reported from the short-term RCT. These results are consistent with findings from long-
term extension studies of efficacy RCTs on adalimumab,124 anakinra,129, 319 and infliximab.149, 261 
Likewise, safety analyses of postmarketing surveillance data showed that the incidence of 
adverse events did not rise over time in patients treated with adalimumab298 and etanercept.260 

Biologic DMARDs—specific adverse events. Biologic DMARDs can produce several 
serious adverse events (Table 51). Studies of adverse events with biologic DMARDs are 
summarized in Tables 51 to 56.  

Cardiovascular and cerebrovascular events. No direct evidence compared the risk of 
cardiovascular or cerebrovascular events for one biologic DMARD with another. Eleven 
observational studies provide evidence for the risk of cardiovascular and cerebrovascular events 
(Table 51).214, 216, 234, 262-267, 321 These studies use a variety of comparator groups, including oral 
DMARDs, “conventional” DMARDs, and placebo. In some cases, the comparison group is 
unclear. Whenever possible, we specify the comparator in the tables and summary text. 

One additional RCT conducted in a population with CHF322 is discussed because it provides 
general evidence for risk of using infliximab in patients with existing heart failure (even though 
these patients did not have RA). 
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Table 51. Cardiovascular and cerebrovascular events in patients with rheumatoid arthritis and 
treated with biologic DMARDs 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Curtis et al., 
2007263 

Retrospective 
cohort study 

2,121 

5 years 

Pts with RA 
(Also Crohn’s disease but 
excluded here) 

ETA, INF Cumulative incidence of heart 
failure among pts treated with 
ETA or INF vs. those not: 4.4 
cases per 1,000 persons and 
1.0 case per 1,000 persons in 
the unexposed group (RR, 
4.3; P=NS). 

Fair 

*Dixon et al., 
2007267 
BSRBR 

Prospective 
cohort 

10,755 

1.66 years 
median followup 

Pts with RA in the British 
Society for Rheumatology 
Biologics Register 
(BSRBR) 

ADA, ETA, 
INF, oral 
DMARDs 

IRR, of MI among anti-TNF 
users compared with oral 
DMARDs:1.44 (95% CI, 0.56 
to 3.67) 

Good 

Jacobsson et 
al., 2005266 

Retrospective 
cohort study 

983 

NR 

Pts with RA in daily 
clinical care in Sweden 

ETA, INF Pts on anti-TNF treatment had 
a lower rate of cardiovascular 
events than pts on traditional 
RA therapy 

Fair 

*Listing et al., 
2008264 

Prospective 
cohort 

4,248 

5 years 

Pts with RA enrolled in 
the RABBIT German 
biologics register 

ADA, ETA, 
INF, oral 
DMARDs 

HR for incident HF among 
those using anti-TNFs vs. 
conventional DMARDs: 1.66, 
(95% CI, 0.67 to 
4.10;P=0.28); HR for 
worsening HF among 
prevalent cases: 1.18, (95% 
CI, 0.30 to 4.73;P=0.81) 

Good 

*Nadareishvili 
et al., 2008214 

Nested case-
control 

269 cases 
among 7045 
patients 

8 years 

RA pts in National Data 
Bank for Rheumatic 
Diseases 

ADA, ETA, 
INF 

Association of treatment with 
ischemic stroke:  
Anti-TNF: OR,0.79; 95% CI, 
0.34 to 1.82; P=0.584) 

Fair 

*Naranjo et al., 
2008215 

Cross-sectional 

4,363 

Clinician and 
patient recall 

Sample of RA pts across 
15 countries 

TNF-alpha 
antagonists 
(not 
specified) 

Anti-TNF agents associated 
with reduced risk for CV 
morbidity (HR, 0.64; 95% CI, 
0.49 to 0.83). 

Fair 

Kwon et al., 
2003321 

Database 
analysis AERS  

47 cases of CHF 

NA, AERS data 

Pts on ETA or INF 
therapy 

ETA, INF Most pts with CHF did not 
have preexisting conditions 

Fair 

*Setoguchi et 
al., 2008265 

Retrospective 
cohort 

5,593 

10 years 

Medicare pts with RA 
from 2 states 

ADA, ETA, 
INF, MTX 

Effect of anti-TNFs compared 
with MTX on heart failure 
and/or death; HR,1.70; 95% 
CI, 1.07 to 2.69 

Good 
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Table 51. Cardiovascular and cerebrovascular events in patients with rheumatoid arthritis and 
treated with biologic DMARDs (continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Solomon et 
al., 2006216 

Case-control 
study 

3,501 

24 months 

Pennsylvania Medicare 
enrollees  
with RA 

Biologic 
DMARDs 

No statistically significant 
association between use of 
biologic DMARDs and 
cardiovascular events  

Fair 

*Suissa et al, 
2006234 

Prospective 
cohort 

107,908 

14 months 

RA pts in U.S. PharMetrics 
data 

ADA,ETA, 
INF 

Biologic DMARD use slightly 
associated with acute MI 
(RR,1.30; 95% CI, 0.92 to 
1.83) 
 

Fair 

Wolfe et al., 
2004262 

Retrospective 
cohort study 

13,171 

2 years 

Pts with RA in daily 
clinical care in U.S. 

ADA, ETA, 
INF 

Pts on anti-TNF treatment had 
a lower rate of CHF than pts 
on traditional RA therapy 

Fair 

* New study added since last review. 
ABA = abatacept; ADA = adalimumab; AE = adverse event; AERS = adverse event reporting system; ANK = anakinra; CHF = 
congestive heart failure; CV = cardiovascular; DMARD = disease-modifying antirheumatic drug; ETA = etanercept; HF = heart 
failure; HR = hazard ratio; INF = infliximab; IR = incidence rate; IRR = incidence rate ratio; LEF = leflunomide; MI = 
myocardial infarction; MTX = methotrexate; NA = not applicable; OR = odds ratio; Pts = patients; RA = rheumatoid arthritis; 
RCT = randomized controlled trial; RR = rate ratio; TCZ = tocilizumab; TNF = tumor necrosis factor; vs. = versus 

 
The evidence on the risk of congestive heart failure (CHF) with anti-TNF therapy is mixed. 

One observational study reported lower rates of CHF262 for RA patients on anti-TNF therapy 
than for those on conventional RA therapies. This large retrospective cohort study (N=13,171) 
reported an absolute risk reduction for CHF of 1.2 percent (95% CI, -1.9 to -0.5; P=NR) for 
patients treated with anti-TNF therapy compared with those not treated with anti-TNF 
medications over a 2-year period.262 This study contrasts with three other cohort studies that 
found an increased risk of heart failure with adalimumab, etanercept, and infliximab compared 
with no treatment or oral DMARD.263-265 While the increased risk was not statistically significant 
in two of these studies,263, 264 one good-rated retrospective cohort study of 5,593 Medicare 
patients with RA from two U.S. states reported statistically significant increases in the risk of 
heart failure and death (HR, 1.70; 95% CI, 1.07 to 2.69).265 

An analysis of the FDA AERS data reported that half of the patients who developed new 
onset CHF under etanercept or infliximab treatment did not have any identifiable risk factors.321 
Indirect evidence comes from three trials, two on etanercept323 and one on infliximab,322 that 
evaluated the efficacy of these drugs for the treatment of CHF. Study populations did not have 
any rheumatoid illnesses. One of the two etanercept trials was terminated early because interim 
analyses indicated higher mortality rates in patients treated with etanercept. Similarly, the 
infliximab study presented higher mortality rates in the 10 mg/kg arm than in the placebo and 5 
mg/kg arm.322 The package insert of infliximab issues a contraindication regarding use in 
patients with CHF; the package inserts of etanercept and adalimumab emphasize precaution. 

Three observational studies assessed the risk of cardiovascular events (broadly defined).215, 

216, 266 One case-control study of Medicare patients with RA found no statistically significant 
association between use of biologic DMARDs and cardiovascular events,216 while two studies 
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reported a decreased risk of cardiovascular events with biologic DMARDs.215, 266 A good-quality 
Swedish retrospective cohort study (N=983), using data from population-based databases, 
reported a statistically significantly lower risk of cardiovascular events in patients treated with 
anti-TNF medications than in those on conventional therapy (age-sex adjusted rate ratio: 
0.46/1,000 person-years; 95% CI, 0.25 to 0.85; P=0.013).266 A cross-sectional analysis of 
patients from 15 countries participating in the QUEST-RA study reported that patients exposed 
to biologic DMARDs had a reduced risk of cardiovascular morbidity (HR, 0.42; 95% CI, 0.21 to 
0.81; P<0.05).215 

One nested case-control study assessed the risk of stroke with adalimumab, etanercept, and 
infliximab,214 and two cohort studies assessed the risk of MI with these same biologic 
DMARDs.234, 267 The study assessing stroke was conducted in the National Data Bank for 
Rheumatic Diseases, finding a slight decrease in the risk of stroke with adalimumab, etanercept, 
and infliximab (OR, 0.79; 95% CI, 0.34 to 1.82; P=NS).214 The two studies assessing risk of MI 
also found no statistically significant differences in the risk of MI, although results trended 
towards an increased risk of MI for these biologic DMARDs. In a good-rated analysis of 10,755 
patients from the British Society for Rheumatology Biologics Register, the incidence rate ratio 
was 1.44 (95% CI, 0.56 to 3.67) for biologic DMARDs compared with oral DMARDs. In a 
larger fair-rated analysis of 107,908 patients from a U.S. claims database, biologic DMARDs 
were associated with a similar nonstatistically significant increase in the risk of MI (RR, 1.30; 
95% CI, 0.92 to 1.83).234  

Infections. Because of the immunosuppressive nature of biologic DMARDs, serious 
infections including TB, pneumonia, osteomyelitis, progressive multifocal leucoencephalopathy 
(PML), and sepsis are of special concern. The FDA has issued black box warnings about an 
increased risk of infections for adalimumab and infliximab. The package inserts of anakinra and 
etanercept also contain bold letter warnings. Recently, the FDA issued an alert for health care 
professionals highlighting the death of two patients from PML who had been treated with 
rituximab for systemic lupus erythematosus.324 The available head-to-head evidence is 
insufficient to draw firm conclusions about the comparative risk of biologic DMARDs. 

The best comparative evidence stems from an RCT66 and two prospective cohort studies.268, 

269 The trial randomized 431 patients with RA to MTX, abatacept plus MTX, or infliximab plus 
MTX. Serious infections were reported more often in the infliximab group than the abatacept 
group (P=NR).66 One cohort study enrolled 8,973 patients with severe RA from the British 
Society for Rheumatology Biologics Register (BSRBR). Patients were treated with adalimumab 
(n=1,190), etanercept (n=3,596), infliximab (n=2,878), or oral DMARDs (n=1,354). The overall 
followup included 11,220 person-years. Results indicated no differences in risks among anti-
TNF drugs. Compared with oral DMARDs, anti-TNF drugs did not lead to a higher overall risk 
for serious infections (IRR, 1.03; 95% CI, 0.68 to 1.57). The frequency of serious skin infections, 
however, was fourfold higher in patients treated with anti-TNF drugs than with oral DMARDs 
(IRR, 4.28; 95% CI, 1.06 to 17.17). A second cohort study conducted in BSRBR followed 
15,396 patients with RA who were taking adalimumab, etanercept, or infliximab.269 As a class, 
these anti-TNF drugs increased risk of serious infections (HR, 1.2; 95% CI, 1.1 to 1.5). No 
statistically significant difference in the incidence rate was observed comparing across the 
individual drugs.  

Although the statistical analysis for the prospective cohort studies controlled for multiple 
confounding factors, residual confounding in such a study design is likely. Results, therefore, 
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must be interpreted cautiously. Event rates of serious infections in efficacy trials comparing anti-
TNF drugs with oral DMARDs were generally too low to draw meaningful conclusions.  

The following paragraphs summarize the evidence on the general risk of biologic DMARDs 
for serious infections (i.e., the risk of biologic DMARDs compared with that of placebo 
treatment). Table 52 presents studies reporting on infections in those patients treated with 
biologic DMARDs. 
Table 52. Infections in patients with rheumatoid arthritis and treated with biologic DMARDs 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Alonoso-Ruiz 
et al. 2008126 

Meta-analysis 

13 trials 
7,087 patients 

St least 6 months 

Pts with RA ADA ETA, INF Relative risk of infections 
compared with control group: 
ADA (RR, 1.1; 95% CI, 0.9 to 
1,2); ETA (RR, 1.0; 95% CI, 
0.9 to 1.0); INF (RR, 1.2; 95% 
CI, 1.1 to 1.3) 

Good 

Askling et al., 
2005281 

Retrospective 
cohort study 

62,321 

467,770 person-
years 

Pts with RA in daily 
clinical care in 
Sweden 

ETA, INF Fourfold increase of risk for 
TB for ETA and INF compared 
with conventional DMARDs 

Good 

Bergstrom et 
al., 2004325 

Retrospective 
cohort study 

985 

3 years 

Pts with inflammatory 
arthritis in daily clinical 
care, U.S. 

ETA, INF Pts treated with INF or ETA 
are more likely to develop 
symptomatic coccidiomycosis 
than pts on synthetic 
DMARDs 

Fair 

*Bernatsky et 
al., 2007218 

Nested case-
control  

23,733 

Up to 23 years 

RA pts registered in 
claims databases in 
Quebec 

Anti-TNFs (not 
specified), oral 
DMARDs, 
corticosteroids 

No statistical association 
between anti-TNF use and  
risk for all infections requiring 
hospitalization (RR, 1.9; 95% 
CI, 0.7 to 5.3) 

Fair 

*Bernatsky et 
al., 2010270 

Meta-analysis 

7 studies of 
administrative 
claims or 
electronic health 
records 

Studies estimating 
overall risk of serious 
infection in RA pts 
initiating biologic 
DMARDs 

Biologic 
DMARD use 
vs. no use  

Biologic DMARD use 
increased risk of serious 
infection (pooled adjusted RR, 
1.37, 95% CI, 1.18 to 1.60) 

Fair 

Bongartz et al., 
2006271 

Meta-analysis 

5,014 

3 to 12 months 

Pts with active RA 
despite MTX 
treatment 

ADA, INF Statistically significantly higher 
risk of serious infections for 
ADA and INF compared with 
placebo (3.6% vs. 1.7%; OR, 
2.0; 95% CI, 1.3 to 3.1) 

Fair 

*Brassard et 
al., 2006219 

Retrospective 
cohort 

112,300 

Up to 5 years 

RA pts with ≥1 claim 
for anti-RA drugs in 
U.S. database 

Several oral 
DMARDs, 
ANK, ETA, 
INF, 
corticosteroids  

Adjusted rate ratio of 
developing TB:  
Biologic DMARDs:1.5 (95% 
CI, 1.1 to 1.9);  
INF:1.6 (95% CI, 1.0 to 2.6) 
ETA:1.2 (95% CI, 0.9 to 1.8) 
ANK:1.3 (95% CI, 0.8 to 2.1) 

Fair 
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Table 52. Infections in patients with rheumatoid arthritis and treated with biologic DMARDs 
(continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Cohen et al., 
2006158 

REFLEX Trial 

RCT 

520 

24 weeks 

Pts with RA with 
inadequate response 
to previous or current 
treatment with anti-
TNF agents 

RTX+MTX, 
MTX 

The rate of serious infection 
was 5.2 and 3.7 per 100 pt-yrs 
in the RTX+MTX and MTX 
groups, respectively 

Fair 

Combe et al., 
2006145 

RCT 

260 

Up to 2 years 

Active RA despite 
SSZ treatment 

ETA, SSZ, 
ETA+SSZ 

Significantly more infections in 
ETA and ETA+SSZ than in 
SSZ group (47% vs. 31% vs. 
13%; P<0.05) at 6 months; 
similar pattern at 2 years 
(P<0.001) 

Fair 

*Curtis et al., 
2007277, 278 

Retrospective 
cohort study 

5,326 

Up to 67 months 

Pts with RA enrolled in 
a large U.S. health 
care organization 

MTX, TNF-
alpha 
antagonists 

Risk of hospitalization with a 
bacterial infection for those 
receiving TNF-alpha 
antagonists was 1.94 (95% CI, 
1.32 to 2.83) compared with 
pts that received MTX only; 
risk highest in first 6 months – 
ETA: 1.61, 95% CI, (0.75 to 
3.47) INF 2.40, 95% CI, (1.23 
to 4.68)  

Good 

*den Broeder 
et al., 2007326 

Retrospective 
cohort 

1,219 

1 year followup 

RA pts that were TNF-
alpha antagonist naïve 

TNF-alpha 
antagonists 

Perioperative continuation of 
anti-TNFs not associated with 
increased risk of surgical site 
infection. Wound dehiscence 
in patients that continued anti-
TNFs compared with patients 
that temporarily discontinued 
anti-TNF treatment (OR, 11.2; 
95% CI, 1.4 to 90).  

Fair 

Dixon et al., 
2006268 

Prospective 
cohort study  

8,973 

11,220 pt-years 

Pts with active RA 
despite MTX treatment 

ADA, ETA, 
INF 

No differences among anti-TNF 
drugs for risk of serious 
infections. Similar risk for 
serious infections between anti-
TNF drugs and oral DMARDs 

Fair 

*Dixon et al., 
2010279 

BSRBR 

Prospective 
cohort study 

13,739 
7,345 person-
years (DMARD 
cohort) 
34,025 person-
years (anti-TNF 
cohort) 

Pts with RA from the 
British Society for 
Rheumatology Biologics 
Register (BSRBR) 

ADA, ETA, 
INF vs. oral 
DMARDs 

Adjusted incidence rate ratio of 
TB cases compared with ETA: 
INF 3.1 (95% CI, 1.0 to 9.5) 
and ADA 4.2 (1.4-12.4) 

Fair 

*Galloway et 
al., 2011269 

BSRBR 

Prospective 
cohort study 

15,396 

3.9 years (anti-
TNF cohort) 
2.6 years 
(DMARD cohort) 

Pts with RA from the 
British Society for 
Rheumatology Biologics 
Register (BSRBR) 

ADA, ETA, 
INF vs. oral 
DMARDs 

Adjusted hazard ratio for 
serious infection in anti-TNF 
cohort: 1.2 (95% CI, 1.1 to 1.5). 
No significant difference in 
serious infection incidence 
between ADA, ETA, and INF 

Fair 
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Table 52. Infections in patients with rheumatoid arthritis and treated with biologic DMARDs 
(continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Gomez-Reino 
et al., 2003282 

Retrospective 
cohort study 

1,540 

1.1 years 

Pts with RA in daily 
clinical care in Spain 

ETA, INF Higher risk of TB for ETA and 
INF than oral DMARDs 

Fair 

*Greenberg et 
al., 2010226 

CORRONA  

Prospective 
cohort 

7,971 

15,047 person-
years 

Pts with RA enrolled in 
the Consortium of 
Rheumatology 
Researchers of North 
America (CORRONA) 
registry 

MTX, oral 
DMARDs, 
anti-TNF 
agents, 
PRED 

Adjusted incidence rate ratio 
(IRR) for infections withanti-TNF 
agents compared with oral 
DMARDs (IRR, 1.52; 95% CI, 

1.30 to 1.78, P<0.001); 
opportunistic infections (IRR, 
1.67; 95% CI, 0.95 to 2.94 
P=0.077) 

Fair 

*Grijalva et al., 
2010240 

Retrospective 
cohort 

28,906 

Up to 180 days 

Tennesee Medicaid-
enrolled RA pts 
initiating DMARD use  

MTX, LEF, 
SSZ, HCQ, 
biologic 
DMARDs 
(ADA, ETA, 
INF), steroids

Compared with MTX biologic 
DMARDs increased risk of 
hospitalization due to 
pneumonia (HR, 1.31; 95% CI, 
0.78 to 2.19) or serious 
infections (HR, 1.65; 95% CI, 
0.85 to 3.03) 

Good 

*Kawakami et 
al., 2010327 

Case-control 

128 

Pts with RA that 
underwent joint surgery 

ETN, INF, 
DMARDs 

Higher risk of surgical site 
infections in anti-TNF group vs. 
oral DMARD group (OR, 21.80; 
95% CI,1.231 to 386.1, 
P=0.036) 

Fair 

Keane et al., 
2001283 

Database 
analysis 

70 cases of TB 

NA, AERS data 

Pts treated with INF INF TB may develop soon after 
initiation of INF treatment  

Fair 

*Keystone et 
al., 2008168 
RAPID-1 Trial 

RCT 

982 

52 weeks 

Pts with RA that 
received MTX for ≥6 
months prior to baseline 

MTX, 
CTZ+MTX 

Occurrence of serious 
infections was higher in pts 
treated with CTZ than those on 
MTX alone 

Fair 

Lee et al., 
2002286 

Database 
analysis 

10 cases of histo-
plasmosis 

NA, AERS data 

Pts treated with ETA 
and INF 

ETA, INF Histoplasmosis infections may 
be a serious complication of 
treatment with anti-TNF agents; 
pts on INF had a higher rate of 
infections than pts on ETA 

Fair 

*Leombruno et 
al., 2009255 

Meta-analysis 

18 trials 
8,808 patients 

Average 0.8 
years 

RA pts on anti-TNF 
therapy 

ADA, ETA, 
INF 

Anti-TNF treatment did not 
increase seirious infection (OR, 
1.21; 95% CI, 0.89 to 1.63)  

Fair 
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Table 52. Infections in patients with rheumatoid arthritis and treated with biologic DMARDs 
(continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Listing et al., 
2005274 

Prospective 
cohort study 

1,529 

Up to 12 months 

Pts with RA in daily 
clinical care in 
Germany 

AKA, ETA, 
INF 

Higher risk of infections for 
AKA, ETA, INF compared with 
DMARDs 

Fair 

*Migliore et al., 
2009328 

Retrospective 
cohort 

138 with RA 

Followup not 
specified 

Pts 65 years old or 
more with RA, PsA, or 
Ankylosing Spondylitis 

ETA, ADA, 
INF 

Infection rate: ETN 18.51%, 
ADA 20.51%, INF 15.55% 

Fair 

Mohan et al., 
2004284 

Database 
analysis 

25 cases of TB 

NA, AERS data 

Pts treated with ETA ETA Median interval between first 
dose and diagnosis of TB was 
11.5 months 

Fair 

*Salliot et al., 
2009272 

Meta-analysis 

12 RCTs 

RA patients receiving 
ABA, ANK, or RTX 

ABA, ANK, 
RTX 

No increase in risk of serious 
infection for ABA or RTX; high 
doses of ANK increased risk of 
serious infection 

Fair 

Salliot et al., 
2006275 

Case series 

709 

NR 

Pts with different 
rheumatic diseases; 
primary care-based 
cohort 

ADA, ETA, 
INF 

Rates of serious infections in 
daily practice were higher than 
ones reported in efficacy trials 

Fair 

*Schiff et al., 
200866 

RCT 

431 

1 year 

Pts with RA despite 
treatment with MTX, 
anti-TNF therapy naive

ABA +MTX, 
INF +MTX, 
MTX 

Serious infections were 
reported more with INF (8.5%) 
than ABA (1.9%) 

Fair 

*Schneeweiss 
et al., 2007222 

Retrospective 
cohort 

15,597 

Up to 8 years 

Medicare beneficiaries 
ages 65 and older with 
RA 

TNF-alpha 
antagonists 
(ADA, ETA, 
INF) 

Compared with MTX use, TNF-
alpha did not increase risk of 
serious bacterial infections (RR, 
1.04; 95% CI, 0.63 to 1.72) 

Fair 

Slifman et al., 
2003287 

Database 
analysis 

15 cases of 
listeria infection 

NA, AERS data 

Pts treated with ETA 
and INF 

ETA, INF Pts on INF had a higher rate of 
infections than pts on ETA 

Fair 

*Smitten et al., 
2008223 

Retrospective 
cohort 

24,530 

26.6 months 

Pts with RA from U.S. 
PharMetrics data 

ADA, ANK, 
ETA, INF 

Biologic DMARDs slightly 
increased risk of hospitalized 
infection (RR, 1.21; 95% CI, 
1.02 to 1.43).  

Good 
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Table 52. Infections in patients with rheumatoid arthritis and treated with biologic DMARDs 
(continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Smitten et al., 
2007224 

Retrospective 
cohort 

12,272 (PM) 
38,621 (GPRD) 

12.3 to 38.8 
months 

Pts with RA from the 
PharMetrics (PM) 
database and UK 
General Practice 
Research database 
(GPRD) 

ANK, ETA, 
INF 

Risk of herpes zoster infection 
with biologic DMARD: 
(PM: OR,1.54; 95% CI, 1.04 to 
2.29)  

Fair 

*Smolen et al., 
2009167 
RAPID 2 study 

RCT 

619 

24 weeks 

Pts with RA with prior 
MTX use for ≥6 months

MTX, 
CTZ+MTX 

Serious infection occurred more 
frequently in CTZ pts vs. pts 
treated with MTX monotherapy 

Fair 

St. Clair et al., 
200482 
ASPIRE study 

RCT 

1,049 

54 weeks 

Early, aggressive RA; 
MTX-naive 

MTX, INF+ 
MTX 

Significantly more patients in 
the INF+MTX than in the MTX 
group had more than one 
serious infection (5.3 vs. 2.1%; 
P<0.05) 

Fair 

*Strangfeld et 
al., 2009225 

Prospective 
cohort 

5,040 

up to 36 months 

RA pts initiating 
biologic  
therapy or switching to 
another DMARD 

ADA, ETA, 
INF 

Adjusted HR for Herpes Zoster. 
All anti-TNFs: 
(HR, 1.63; 95% CI, 0.97 to 
2.74) 
ADA or INF (HR, 1.82; 95% CI, 
1.05 to 3.15) ETA (HR, 1.36; 
95% CI, 0.73 to 2.55) 

Good 

Wallis et al., 
2004280 

Database 
analysis 

649 cases of 
granulomatous 
infections 

NA, AERS data 

Pts treated with ETA 
and INF 

ETA, INF Pts on INF had a higher rate of 
granulomatous infections than 
pts on ETA 

Fair 

*Wiens et al., 
2010183 

Meta-analysis 

21 studies 
6,503 patients 

8 weeks to 3 
years 

Pts with RA with or 
without concomitant 
MTX 

ADA, ETA, 
INF 

Effect estimate of serious 
infections compared with 
placebo: ADA (2.22, 95% CI, 
0.83 to 5.99, P=0.11), ETA 
(0.89, 95%CI, 0.54 to 1.48, 
P=0.66), INF (0.96, 95%CI, 
0.39 to 2.38, P=0.93) 

Fair 

Westhovens et 
al., 2006155  
START study 

RCT 

1,084 

22 weeks 

Pts with active RA 
despite MTX treatment

INF+MTX, 
MTX 

Risk of serious infections was 
similar between placebo and 3 
mg/kg infliximab. 10 mg/kg 
infliximab led to increased risk 
of serious infections 

Good 

Wolfe et al., 
2004285 

Prospective 
cohort study with 
historic control  

17,242 

3 years 

Pts with RA in daily 
clinical care in U.S. 

INF, oral 
DMARDs 

TB was more common in pts 
treated with INF than with oral 
DMARDs 

Fair 
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Table 52. Infections in patients with rheumatoid arthritis and treated with biologic DMARDs 
(continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Wolfe et al., 
2006237 

Prospective 
cohort study 

16,788 

3.5 years 

Pts with RA ADA, ETA, 
INF 

No increased risk for 
hospitalization for pneumonia 
for ADA, ETA, and INF 
compared with a historic 
control 

Fair 

* New study added since last review. 
ABA = abatacept; ADA = adalimumab; AE = adverse event; AERS = adverse event reporting system; ANK = anakinra; CI = 
confidence interval; CTZ = certolizumab; DMARD = disease-modifying antirheumatic drug; ETA = etanercept; HR = hazard 
ratio; INF = infliximab; kg = kilogram; LEF = leflunomide; mg = milligram; MTX = methotrexate; NA = not applicable; OR = 
odds ratio; RA = rheumatoid arthritis; RCT = randomized controlled trial; RR = rate ratio; RTX = rituximab; SSZ = 
sulfasalazine; TB = tuberculosis; TCZ = tocilizumab; TNF = tumor necrosis factor 

 
Most studies defined serious infections as those that required antibiotic treatment or led to 

hospitalization or death. In placebo-controlled safety RCTs, the incidence of serious infections 
was consistently higher in biologic-treated than in placebo-treated patients.82, 85, 155, 158, 167, 168 
Although clinically significant, these differences rarely reached statistical significance because 
of low power. For example, in one large safety RCT (N=1,414), a trend towards an increased risk 
of serious infections in anakinra-treated patients was apparent during the 6 months of treatment 
(2.1 percent vs. 0.4 percent; P=0.068).259 The START (Trial for Rheumatoid Arthritis with 
Remicade) study, another safety RCT (N=1,084) conducted to assess the risk of serious 
infections during infliximab treatment for RA, indicated a dose-dependent risk for patients on 
infliximab.155 After 22 weeks of treatment, patients on 3 mg/kg infliximab had similar rates of 
serious infections as patients on placebo (1.7 percent vs. 1.7 percent; RR, 1.0; 95% CI, 0.3 to 
3.1). Patients treated with 10 mg/kg infliximab had a significantly higher rate of serious 
infections than patients on placebo (5.0 percent vs. 1.7 percent; RR, 3.1; 95 percent CI, 1.2 to 
7.9). The REFLEX (Randomized Evaluation of Long-Term Efficacy of Rituximab) trial 
randomized 520 patients to 24 weeks of treatment with MTX or rituximab plus MTX.158 The rate 
of serious infections was slightly higher among rituximab-treated patients (5.2 vs. 3.7 per 100 
person-years). In both the RAPID1 and RAPID2 (RA Prevention of Structural Damage) trials,167, 

168 two trials assessing the efficacy of certolizumab in RA patients previously treated with MTX, 
serious infections occurred more frequently among the certolizumab-treated patients. 

Six systematic reviews and meta-analyses have assessed serious infections with biologic 
DMARDs.126, 183, 255, 270-272 Some of these analyses provide drug-specific effect size estimates, 
although none provide adjusted indirect comparisons or mixed treatment comparisons to 
adequately compare risk of infection among biologic DMARDs. Effect size estimates generally 
suggest that infection rates are increased with biologic DMARDs; several analyses found this 
increase to be statistically nonsignficant.183, 255 In a fair-rate meta-analysis of efficacy studies of 
adalimumab- and infliximab-treated patients, the pooled odds ratio for serious infections was 2.0 
(95% CI, 1.3 to 3.1) relative to placebo.271 A fair-rated meta-analysis of large cohort studies 
(excluding trials) of anti-TNF drugs also found an increased risk of serious infections (RR, 1.37; 
95% CI, 1.18 to 1.60).270 In a good-rated meta-analysis of 13 trials (7,087 patients) of 
adalimumab, etanercept, and infliximab, a statistically significant increase in risk of infection 
was observed only among the infliximab group (RR, 1.2; 95% CI, 1.1 to 1.3).126 Another fair 
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meta-analysis of 12 RCTs did not find an increased risk of serious infections with abatacept or 
rituximab, but found that high doses of anakinra did increase risk.272 

Long-term observational studies generally support an increased risk of infection with 
biologic DMARDs, although not in across all studies.158, 218, 222, 223, 226, 240, 273-279, 328 A large, 
French case series of 709 patients with various rheumatic diseases treated with adalimumab, 
etanercept, or infliximab in daily clinical practice reported a substantially higher rate of serious 
infections (10.5 per 100 person-years) than rates reported in phase 3 efficacy trials (3 to 4 per 
100 person-years).275 A prospective cohort study of 7,971 patients (15,047 patient years) with 
RA in the Consortium of Rheumatology Researchers of North America (CORRONA) registry 
reported an increased rate of infection for anti-TNF drugs compared with oral DMARDs (IRR, 
1.52; 95% CI, 1.30 to 1.78).226 A large good-rated U.S. cohort study (N=5,326) of patients with 
RA enrolled in a U.S. health care organization found an increased risk of hospitalization with 
bacterial infection for those treated with adalimumab, etanercept, or infliximab (HR, 1.94; 95% 
CI, 1.32 to 2.83) compared with patients that only received MTX.277, 278 This finding contrasts 
with a large retrospective cohort study of 15,597 U.S. Medicare patients receiving adalimumab, 
etanercept, or infliximab;222 compared with MTX use there was no increased risk of serious 
infection with these biologic DMARDs. Two additional good-rated cohort studies showed an 
increased risk of infection hospitalization.223, 240 One retrospective cohort study using U.S. 
administrative claims data showed a slightly increased risk of hospitalized infection with 
adalimumab, anakinra, etanercept, and infliximab (RR, 1.21; 95% CI, 1.02 to 1.43).223 Another 
retrospective cohort study of Tennessee Medicaid patients did not find a statistically significant 
increase in risk of hospitalization due to pneumonia (HR, 1.31; 95% CI, 0.78 to 2.19) or serious 
infection (HR, 1.65; 95% CI, 0.85 to 3.03) for patients treated with adalimumab, etanercept, or 
infliximab compared with MTX.240 

In addition to bacterial pathogens, serious infections included cases of TB,283 
coccidiomycosis,325 histoplasmosis,286 listeriosis,287 candida,283 and herpes.224, 225  

In a fair-rated cohort study of 13,739 patients with RA in the BSRBR the incidence of TB 
with oral DMARDs was compared with adalimumab, etanercept, and infliximab.279 No cases of 
TB were observed among oral DMARD users and only 40 cases of TB were observed among the 
biologic DMARD users, so statistical analyses only compared biologic DMARDs. Compared 
with etanercept, the incidence rate ratio of TB was higher for infliximab (IRR, 3.1; 95% CI, 1.0 
to 9.5) and adalimumab (IRR, 4.2; 95% CI, 1.4- to 12.4). 

Six additional cohort studies determined the risk of TB or granulomatous infections during 
treatment with infliximab or etanercept.219, 280-285 All studies reported a significant increase in 
risk attributable to biologic DMARDs relative to placebo. For example, in a fair-rated 
retrospective cohort study of 112,300 U.S. patients with RA, the rate ratio for developing TB 
was 1.5 with biologic DMARDs (95% CI, 1.1 to 1.9).219 For the individual agents, the rate ratio 
was highest with infliximab (RR, 1.6; 95% CI, 1.0 to 2.6) compared with etanercept and anakinra 
(respectively, RR, 1.2; 95% CI, 0.9 to 1.8; and RR, 1.3; 95% CI, 0.8 to 2.1). 

Other evidence regarding the risk of TB comes from Spanish, Swedish, and U.S. databases 
that collected data on patients treated with biologic DMARDs.281, 282, 285 The U.S. study, using 
data from the National Data Bank of Rheumatic Diseases (NBI), reported an eightfold higher 
rate of TB in patients treated with infliximab than in patients in a historic control group who had 
been treated with synthetic DMARDs.285 The analysis yielded rates of 6.2 cases per 100,000 
person-years in the control group and 52.5 cases per 100,000 person-years in patients on 
infliximab. The other two studies were based on the Spanish BIOBADASER (Base de Datos de 
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Productos Biologicos de la Sociedad Espanola de Reumatologia)282 and several Swedish 
databases.281 Both studies analyzed data on infliximab and etanercept and indicated a 
substantially higher risk for TB in patients treated with etanercept or infliximab than in those on 
synthetic RA therapy. The Swedish study reported a fourfold increased risk of TB (RR, 4.0; 95% 
CI, 1.3 to 12) for patients on anti-TNF treatment compared with the risk for RA patients not 
exposed to etanercept or infliximab.281 The incidence of TB in patients treated with infliximab 
was 145 per 100,000 (95% CI, 58 to 299) person years; in patients treated with etanercept, the 
incidence was 80 (95% CI, 16 to 232) per 100,000 person years.  

Three studies based on spontaneously reported adverse events from the FDA AERS database 
provided similar results.280, 283, 284 These studies reflecte reports of adverse events, but are subject 
to reporting and other biases. One analysis of AERS data focused on granulomatous infections in 
general. It indicated a higher rate among patients treated with infliximab (239 cases per 100,000 
patients) than with etanercept (74 cases per 100,000 patients).280 The rate of TB in this study was 
144 cases per 100,000 patients for infliximab and 35 cases per 100,000 patients for etanercept. 
However, incidence rates must be compared cautiously because this study reported cases per 
treated patients and not per patient years.280 Another AERS analysis reported histoplasmosis to 
be related to treatment with etanercept and infliximab.286 

Two observational studies assessed the risk of herpes zoster infection with biologic 
DMARDs.224, 225 A good-rated prospective cohort study of 5,040 patients with RA initiating 
treatment with adalimumab, etanercept, or infliximab reported a statistically nonsignificant but 
potentially clinically significant increase in the risk of herpes zoster infection (HR, 1.63; 95% CI, 
0.97 to 2.74).225 This risk was greatest among patients treated with adalimumab or infliximab 
(HR, 1.82; 95% CI, 1.03 to 3.15) in comparison with those treated with etanercept (HR, 1.36; 
95% CI, 0.73 to 2.55). A fair-rated retrospective cohort study of patient in a U.S. claims database 
and patients from the UK General Practice Research Database found a risk of herpes zoster 
infection of similar magnitude (OR, 1.54; 95% CI, 1.04 to 2.29).224 

One case-control study compared the risk of surgical site infections in patients taking anti-
TNF drugs and patients taking oral DMARDs among patients with RA undergoing joint 
surgery.327 In this relatively small study (N=128) the risk of infection was significantly greater 
among patients in the anti-TNF drug group (OR, 21.8; 95% CI, 1.2 to 386.1; P=0.036).  

Infusion and injections site reactions. Infusion reactions (abatacept, infliximab, rituximab, 
tocilizumab) and injection site reactions (adalimumab, anakinra, certolizumab, etanercept, 
golimumab) were the more commonly and consistently reported adverse events. Most infusion 
reactions were nonspecific symptoms such as headache, dizziness, nausea, pruritus, chills, or 
fever. Studies reporting infusion or injection site reactions in patients treated with biologic 
DMARDs are presented in Table 53. 

In clinical trials of infliximab for the treatment of RA or Crohn’s disease, 17 percent of 
patients experienced infusion reactions; 0.5 percent were severe and resembled acute 
anaphylactic conditions or led to convulsions.273 In these trials, however, less than 2 percent of 
patients discontinued because of infusion reactions.273 A prospective cohort study of infliximab 
in a Canadian clinical care setting reported substantially higher rates of reactions than did the 
clinical trials.329 Specifically, in the community study (113 patients with 1,183 infusions), 53 
percent of patients experienced at least one infusion reaction during the course of the therapy 
(mean 15 months). Reactions with infliximab were reported more commonly than with other 
biologic DMARDs in an RCT comparing abatacept and infliximab,66 and in a retrospective 
cohort study comparing adalimumab (injection site reaction), etanercept, and infliximab.253 In the  
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Table 53. Infusion or injection site reactions in patients with rheumatoid arthritis and treated with 
biologic DMARDs 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Cohen et al., 
2006158 
REFLEX Trial 

RCT 

520 

24 weeks 

Pts with RA with inadequate 
response to previous or 
current treatment with anti-
TNF agents 

RTX+MTX, 
MTX 

Infusion reactions occurred 
in 23% of RTX+MTX pts vs. 
18% in MTX alone 

Fair 

*Emery et al., 
2006161 
DANCER trial 

RCT 

465 

24 weeks 

Pts with RA that failed prior 
treatment with at least 1 but 
not more than 5 DMARDs 
(other than MTX) and/or 
biologic response modifiers 

RTX+MTX, 
MTX 

Acute infusion reaction 
occurred more frequently in 
pts treated with RTX (23% 
and 32% in the 500-mg and 
1,000-mg groups, 
respectively) vs. MTX alone 
(17%) 

Fair 

Fleischmann et 
al., 2003259 

RCT  

1,414 

6 months 

Pts with active RA despite 
MTX treatment 

ANK Higher rates of injection site 
reactions with ANK than 
placebo 

Fair 

Gartlehner et 
al., 200674  

Meta-analysis 

5,248 

NA 

Patients who have failed 
MTX treatment; mean 
disease duration: varied  

ADA, ANK, 
ETA,INF  

Higher rates of injection 
site/infusion reactions for 
ANK than ADA and ETA 
(56% vs. 19% vs. 25%) 

Good 

Langer et al., 
2003320 

Postmarketing 
surveillance 

454 

6 months 

Pts with RA, initiating ANK 
treatment 

ANK Lower rates of injection site 
reactions than in clinical 
trials 

Fair 

*Martin Du 
Pan et al., 
2009253 

Retrospective 
cohort 

2,364 

9 years 

Pts with RA in the Swiss 
Clinical Quality 
Management for 
Rheumatoid Arthritis 
(SCQM-RA) registry 
treated with an anti-TNF 
agent 

ADA, ETA, 
INF 

Increased risk for injection 
site/infusion or systemic 
allergic reaction in INF vs. 
ETA and ADA (HR, 
2.11;99%CI,1.23-3.62; 
P=0.018) 

Fair 

*Miyasaka et 
al., 2008125 
CHANGE 
study 

RCT 

352 

24 weeks 

Pts with RA that failed 1 
DMARD, including MTX 

ADA Injection site reactions 
occurred more frequently in 
ADA pts vs. placebo 
(P<0.05); Placebo 2.3%; 
ADA 20 mg 31%; ADA 40 
mg 30.8%; ADA 80 mg 
33.3% 

Fair 

Schaible et 
al., 2000273 

Retrospec-tive 
data analysis 
of clinical trials 

913 

12 weeks to 3 
years 

Pts with RA or Crohn’s 
disease 

INF 17% of pts on INF in 
clinical trials had acute 
infusion reactions  

Fair 

*Schiff et al., 
200866 

RCT 

431 

1 year 

Pts with RA despite 
treatment with MTX, anti-
TNF therapy naive 

ABA+MTX, 
INF+MTX, 
MTX 

Acute infusional events 
occurred in 7.1% of those 
treated with ABA vs. 24.8% 
treated with INF.  

Fair 
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Table 53. Infusion or injection site reactions in patients with rheumatoid arthritis and treated with 
biologic DMARDs (continued) 

Study 

Study 
Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Wasserman et 
al., 2004329 

Prospective 
cohort study 

113 

15 months 

Pts with RA starting INF 
treatment in a clinical 
care setting 

INF 53% of pts on INF 
experienced at least one 
infusion reaction 

Fair 

* New study added since last review. 
ABA = abatacept; ADA = adalimumab; ANK = anakinra; DMARD = disease-modifying antirheumatic drug; ETA = etanercept; 
INF = infliximab; MTX = methotrexate; NA = not applicable; OR = odds ratio; RA = rheumatoid arthritis; RCT = randomized 
controlled trial; RTX = rituximab; TNF = tumor necrosis factor 

 
randomized trial, 7.1 percent of those treated with abatacept and 24.8 percent of those treated 
with infliximab had an infusion reaction.66 In the retrospective cohort study, the risk of infusion 
reaction (or systemic allergic reaction with adalimumab) was more than twofold greater with 
infliximab compared with injection site reactions with adalimumab and etanercept (HR, 2.11; 
95% CI, 1.23 to 3.62; P=0.018).253 While comparative data on infusion reactions were not 
available for rituximab and tocilizumab, two RCTs reported similar rates of infusion reactions; 
23 percent158 and 28 percent.161 

Injection site reactions were mainly erythema, pruritus, rash, and pain of mild to moderate 
severity, and they were the most common reason for discontinuation blamed on adverse events. 
A systematic review reported that the mean, crude incidence rates of injection site reactions in 
RCTs and observational studies were 17.5 percent (95% CI, 7.1 to 27.9) for adalimumab, 22.4 
percent (95% CI, 8.5 to 36.3) for etanercept, and 67.2 percent (95% CI, 38.7 to 95.7) for 
anakinra.49 Injection site reactions for adalimumab were slightly higher than this estimate (31.7 
percent) in an RCT of 352 patients with RA.125 The substantially higher incidence of injection 
site reactions for anakinra than for adalimumab and etanercept is consistent with rates reported in 
the respective package inserts.300, 330, 331 A German retrospective study based on postmarketing 
surveillance data, however, reported a lower incidence of injection site reaction for anakinra than 
was reported in clinical trials (20 percent).320  

Interstitial lung disease. The risk of interstitial lung disease with biologic DMARDs was 
assessed by one fair-quality prospective cohort study conducted in 17,598 patients with RA in 
the NDB study (Table 54).228 This study found that current treatment with etanercept and 
infliximab was not associated with hospitalization for interstitial lung disease. However, past 
treatment with etanercept (HR, 1.7; 95% CI, 1.0 to 3.0; P=0.056) and infliximab (HR, 2.1; 95% 
CI, 1.1 to 3.8; P=0.019) was associated with hospitalization for interstitial lung disease. 
  



 

145 

Table 54. Interstitial lung disease in patients with rheumatoid arthritis and treated with biologic 
DMARDs 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Wolfe et 
al., 2007228 

Prospective cohort 

17,598 

Up to 3.5 years 

Pts with RA in U.S. 
National Databank for 
Rheumatic Diseases  

ETA, INF Current treatment with ETA 
and INF not associated with 
hospitalization for interstitial 
lung disease. Past treatment 
with ETA and INF was 
associated with hospitalization 
for interstitial lung disease 
(HR, 1.7; 95% CI, 1.0 to 3.0; 
P=0.056; HR, 2.1; 95% CI, 1.1 
to 3.8; P=0.019  

Fair 

* New study added since last review. 
ETA = etanercept; HR = hazard ratio; INF = infliximab 

 
Malignancies. The risk of lymphoma, both Hodgkin and non-Hodgkin lymphoma, is 

generally increased in patients with RA compared with the general population.332 Data from 
controlled trials do not provide sufficient evidence concerning a further increase in their risk of 
cancer attributable to the use of either biologic DMARDs or a combination of biologic and 
synthetic DMARDs. Findings from retrospective observational studies are mixed (Table 55).  
Table 55. Malignancies in patients with rheumatoid arthritis and treated with biologic DMARDs 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Askling et 
al., 2005276 

Prospective cohort 
study 

60,930 

NR 

Pts with RA in daily 
clinical care in Sweden 

ADA, ETA, 
INF, oral 
DMARDs 

No increase in solid cancers 
for pts treated with anti-TNF 
drugs 

Fair 

Askling et 
al., 2005292 

Prospective cohort 
study 

53,067 

NR 

Pts with RA in daily 
clinical care in Sweden 

ADA, ETA, 
INF, oral 
DMARDs 

No increase in lymphoma for 
pts treated with anti-TNF 
drugs 

Fair 

*Askling et 
al., 2009295 

Prospective cohort 

6,366 

25,693 person-years 

Pts with RA in Sweden ADA, ETA, 
INF 

Relative risk of first primary 
cancer in comparison to 
biologic-naïve patients: ADA 
(RR 1.32, 95% CI, 0.87 to 
1.98); ETA (RR 0.78, 95% CI, 
0.61 to 1.00); INF (RR 1.09, 
95% CI, 0.91 to 1.30); 
P=0.034 

Fair 
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Table 55. Malignancies in patients with rheumatoid arthritis and treated with biologic DMARDs 
(continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Bongartz et 
al., 2006271 

Meta-analysis 

5,014 

3 to 12 months 

Pts with active RA 
despite MTX treatment 

ADA, INF Statistically significantly 
higher risk of malignancies for 
ADA and INF compared with 
placebo (0.8% vs. 0.2%; OR, 
3.3; 95% CI, 1.2 to 9.1)  

Fair 

*Bongartz 
et al., 
2009294 

Meta-analysis 

9 studies 
3,316 patients 

At least 12 weeks 

Pts with RA ETA Risk of maliginancy in ETA 
not statistically significantly 
higher than placebo: HR 1.84 
(95% CI, 0.79 to 4.28) 

Good 

Brown et 
al., 2002333 

Database analysis 
AERS 

26 cases of 
lymphoma 

NA, AERS data 

RA or CD pts treated with 
ETA and INF 

INF, ETA Median interval between 
initiation of therapy and 
lymphoma 8 weeks; some 
spontaneous remissions after 
discontinuation of therapy 
reported 

Fair 

Chakravarty 
et al., 
2005242 

Retrospective 
cohort study 

15,789 

NR 

RA or osteoarthritis pts 
treated with ETA or INF 

ETA, INF Statistically significant 
association between anti-TNF 
(HR, 1.97; 95% CI, NR; 
P=0.001) and corticosteroid 
(HR, 1.28; 95% CI, NR; 
P=0.014) use and 
nonmelanoma skin cancer 

Fair 

Geborek et 
al., 2005291 

Retrospective 
cohort study 

1,557 

5,551 pt-years 

Pts with RA in daily 
clinical care in Sweden 

ETA, INF Higher risk of lymphoma for 
anti-TNF drugs than oral 
DMARDs 

Fair 

Lebwohl et 
al., 2005334 

Postmarketing 
database review 

1,442 

3.7 years 

Pts with RA treated with 
ETA 

ETA No increase in the incidence 
of cutaneous squamous cell 
carcinoma for ETA-treated pts 

Fair 

*Leombruno 
et al., 
2009255 

Meta-analysis 

18 trials 
8,808 patients 

Average 0.8 years 

RA pts on anti-TNF 
therapy 

ADA, ETA, 
INF 

Anti-TNF treatment did not 
increase lymphoma (OR 1.26 
95% CI, 0.52 to 3.06), 
nonmelanoma skin cancers 
(OR 1.27, 95% CI, 0.67 to 
2.42), or noncutaneuous 
cancers plus melanomas (OR 
1.31, 95% CI, 0.69 to 2.48) 

Fair 

*Pallavicini 
et al., 
2010296 

LORHEN 

Prospective cohort 

1,114 

Mean 23.32 
months 

RA pts that failed to 
respond to traditional 
DMARDs 

ADA, ETA, 
INF 

Similar cancer incidence rate 
as general population 

Hazard ratio of cancer risk 
compared with ETN: ADA (HR 
1.66, 95% CI, 0.50 to 5.52, 
P=0.407); INF (HR 0.59, 95% 
CI, 0.17 to 2.09, P=0.412) 

Fair 
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Table 55. Malignancies in patients with rheumatoid arthritis and treated with biologic DMARDs 
(continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

Setoguchi et 
al., 2006293 

Retrospective 
cohort study 

8,458 

2,940 person-
years (Biologic 
DMARD) to 30,300 
person-years 
(MTX) 

Pts with RA in daily 
clinical care in U.S. and 
Canada 

ADA, ETA, 
INF 

No increased risk of 
hematologic and overall 
malignancies for pts treated 
with anti-TNF drugs 
compared with those on oral 
DMARDs 

Good 

*Strangfeld 
et al., 
2010297 

RABBIT 

Prospective cohort 

5,120 

60 months 

Pts with RA in Germany 
that failed at least one 
other DMARD therapy 

ADA, ANK, 
ETA, INF, 
oral 
DMARDs 

No statistically significant 
difference in the overall 
incidence of new or recurrent 
malignancies 

Fair 

*Wiens et 
al., 2010183 

Meta-analysis 

21 studies 
6,503 patients 

8 weeks to 3 years 

Pts with RA with or 
without concomitant MTX 

ADA, ETA, 
INF 

Effect estimate of 
malignancies compared with 
placebo: ADA (0.55, 95% CI, 
0.14 to 2.11, P=0.38), ETA 
(0.98, 95% CI, 0.32 to 3.02, 
P=0.97), INF (1.64, 95% CI, 
0.30 to 8.89, P=0.57) 

Fair 

*Wolfe et al., 
2007335 

Prospective cohort 

13,869 

4. years (mean) 

Pts with RA in U.S. NDB 
study  

ADA, ANK, 
ETA, INF 

Biologics were associated 
with an increased risk of 
nonmelanotic skin cancer 
(OR, 1.5; 95% CI, 1.2 to 1.8) 
and melanoma (OR, 2.3; 
95% CI, 0.9 to 5.4). No other 
malignancy was associated 
with biologic use. The overall 
risk of any cancer was 1.0 
(95% CI, 0.8 to 1.2). 

Fair 

Wolfe et al., 
2004289 

Prospective cohort 
study with external 
control 

18,572 

Up to 3 years 

Pts with RA in daily 
clinical care in U.S. 

INF, ETA Pts with RA treated with INF 
or ETA are more likely to 
develop lymphoma than the 
general population 

Fair 

*Wolfe and 
Michaud, 
2007290 

*Updates 
Wolfe 
2004289 

Prospective cohort 

19,591 

89,710 person-
years 

Pts with RA in U.S. NDB 
study 

MTX, ADA, 
ETA, INF 

Pts treated with any anti-
TNFs did not have an 
increases risk for lymphoma 
compared with RA pts who 
had not received anti-TNFs. 

Fair 

* New study added since last review. 
ABA = abatacept; ADA = adalimumab; AE = adverse event; AERS = adverse event reporting system; ANK = anakinra; CD = 
Crohns disease; CI = confidence interval; DMARD = disease-modifying antirheumatic drug; ETA = etanercept; HR = hazard 
ratio; INF = infliximab; MTX = methotrexate; NA = not applicable; OR = odds ratio; RA = rheumatoid arthritis; TNF = tumor 
necrosis factor 

 
Several cohort studies have assessed risk of lymphoma with anti-TNF drugs. An analysis of 

spontaneously reported cases of lymphoma associated with etanercept or infliximab suggested a 
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median time of 8 weeks from start of therapy to lymphoma diagnosis, and some cases 
spontaneously remitted after biologic DMARD discontinuation.333 A large prospective cohort 
study followed 18,572 RA patients in a registry for up to 3 years.289 The risk of lymphoma was 
higher for patients on anti-TNF therapies than for those on oral DMARDs, although not 
statistically significantly so. Confidence intervals for treatment groups overlapped and the results 
were insufficient to establish a causal relationship between RA treatments and lymphoma or to 
delineate differences in risks among treatments. The standardized incidence rate (SIR) in the 
overall cohort was 1.9 cases per 100,000. The SIR for patients not receiving MTX or any 
biologic agents was 1.0. The SIRs for patients on specific drugs were as follows: MTX, 1.7 (95% 
CI, 0.9 to 3.2); infliximab, 2.6 (95% CI, 1.4 to 4.5); and etanercept, 3.8 (95% CI, 1.9 to 7.5). An 
update of this analysis with additional patients and follow-up time confirmed that the risk of 
lymphoma was not increased among patients taking adalimumab, etanercept, and infliximab.290 

Three community-based, retrospective cohort studies from Sweden, Canada, and the United 
States, however, did not detect any differences in the risks of lymphoma between patients on 
anti-TNF treatment and those on oral DMARDs.291-293 The largest study included 4,160 patients 
treated with anti-TNF drugs.292 Results yielded an adjusted relative risk of 1.1 (95% CI, 0.6 to 
2.1) for anti-TNF patients relative to patients on oral DMARDs. 

Data from observartional studies and meta-analyses are also mixed regarding an increased 
risk for overall malignancies in patients treated with biologic DMARDs. Four meta-analyses 
have evaluated risk of malignancy with anti-TNF drugs.183, 255, 271, 294 Effect size estimates were 
not statistically significant in three of these analyses, but one fair-rated meta-analysis of more 
than 5,000 RA patients from adalimumab and infliximab efficacy trials reported a pooled odds 
ratio for malignancies of 3.3 (95% CI, 1.2 to 9.1). The number needed to harm (NNH) was 154 
(95% CI, 91 to 500) within a treatment period of 3 months to 12 months.  

Five large cohort studies do not suggest a statistically significant increase in risk of 
malignancy.276, 293, 295-297 For example, the largest of these two studies, based on data on more 
than 60,000 Swedish patients, found SIRs for solid cancers to be similar for RA patients treated 
with anti-TNF medications and those on conventional therapy using both a contemporary and a 
historic control group. In another Swedish analysis of 6,366 patients with RA during 25,693 
person years of followup, the risk of first cancer did not differ for patients starting anti-TNF drug 
therapy and patients starting MTX (RR, 1.00; 95% CI, 0.86 to 1.15).295 In a cohort of 8,458 
patients with RA from the U.S. and Canada, no increase in risk of overall malignancies was 
observed for patients taking anti-TNF drugs relative to patients taking oral DMARDs.293 In a 
German cohort of 5,120 patients with RA who had failed at least one other DMARD therapy 
(RABBIT), no statistically significant increase in the adjusted risk of developing malignancy was 
observed for anti-TNF drugs (HR, 0.7; 95% CI, 0.44 to 1.12; P=0.133) and anakinra (HR, 1.39; 
95% CI, 0.56 to 3.48; P=0.48).297 An Italian cohort from the Lombardi Rheumatology Network 
(LOHREN) registry reported an overall cancer risk for 1,114 RA patients treated with anti-TNF 
drugs to be similar to the general population, with no statistically significant differences 
observed among anti-TNF drugs.296  

A clinical trial database review did not detect a higher incidence of squamous cell carcinoma 
in 1,442 RA patients (4,257 person-years) treated with etanercept (crude rate: 2.8 cases/1,000 
patients) than for those on placebo;334 the median follow-up time was only 3.7 years. A larger 
retrospective cohort study (N=15,789), however, reported a statistically significant association of 
a combination of anti-TNF and MTX treatment and nonmelanoma skin cancer (hazard ratio 
[HR]: 1.28; 95% CI, NR; P=0.014).242 This finding also was observed in a large prospective 
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cohort study of 13,869 patients in the U.S. NDB study taking adalimumab, anakinra, etanercept, 
and infliximab.335 These biologic DMARDs were associated with an increased risk of 
nonmelanotic skin cancer (OR, 1.5; 95% CI, 1.2 to 1.8) and melanoma (OR, 2.3; 95% CI, 0.9 to 
5.4). 

Other adverse events. Evidence from randomized trials and observational studies is 
insufficient to draw conclusions regarding the comparative risk of rare but serious adverse events 
such as demyelination, autoimmunity, pancytopenia, and hepatotoxicity (Table 56). Reports 
based on data from the FDA’s AERS indicated that adalimumab, etanercept, and infliximab 
might be associated with demyelination.298, 299, 336 Similar cases have been seen in regulatory 
trials of adalimumab.300 All neurologic events partially or completely resolved after 
discontinuation of treatment.  
Table 56. Other specific adverse events in patients with rheumatoid arthritis and treated with 
biologic DMARDs 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

De Bandt et al., 
2005302 

Case series 

22 cases with lupus 
syndrome 

Pts with RA in daily 
clinical care in 
France 

ETA, INF Similar incidence of lupus 
syndrome between ETA and INF 

Fair 

Flendrie et al., 
2005304 

Prospective cohort 
study with historic 
control 

578 

911 person-years 

Pts with RA starting 
anti-TNF therapy 

ADA, ETA, 
INF 

Higher rates of dermatological 
conditions in pts on anti-TNF 
drugs compared with DMARDs 

Fair 

*Harrison et 
al., 2009305 
BSRBR 

Retrospective cohort 
study 

12,706 

1 to 2 years 

Pts with severe RA 
from The British 
Society for 
Rheumatology 
Biologics Register 
(BSRBR) 

ADA, ETA, 
INF, oral 
DMARDs 

Anti-TNF vs. oral DMARDs: IR 
1.04 (95% CI, 0.67 to 1.54); 
Among anti-TNF: ADA had a 
significantly increased risk of 
psoriasis compared with those 
treated with ETA (IRR, 4.6; 95% 
CI, 1.7 to 12.1) and INF (IRR, 
3.5; 95% CI, 1.3 to 9.3)  

Fair 

*Harrison et 
al., 2009305 
BSRBR 

Retrospective cohort 
study 

12,706 

1 to 2 years 

Pts with severe RA 
from The British 
Society for 
Rheumatology 
Biologics Register 
(BSRBR) 

ADA, ETA, 
INF, oral 
DMARDs 

Anti-TNF vs. oral DMARDs: IR 
1.04 (95% CI, 0.67 to 1.54); 
Among anti-TNF: ADA had a 
significantly increased risk of 
psoriasis compared with those 
treated with ETA (IRR, 4.6; 95% 
CI, 1.7 to 12.1) and INF (IRR, 
3.5; 95% CI, 1.3 to 9.3)  

Fair 

*Kawakami et 
al., 2010327 

Case-control 

128 

Post-surgery 

Pts with RA that 
underwent joint 
surgery 

ETN, INF, 
DMARDs 

Increased risk of surgical site 
infection and deep vein 
thrombosis in anti-TNF group vs. 
oral DMARD group 

Fair 

*Maini et al., 
2006174 
CHARISMA 

RCT 

359 

20 weeks 

Pts with RA despite 
MTX treatment 

MTX, 
TCZ+MTX, 
TCZ 

Liver enzymes (AST) increased 
with TOC use but was highest in 
TOC+MTX. No change in liver 
enzymes occurred with MTX 
alone 

Fair 
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Table 56. Other specific adverse events in patients with rheumatoid arthritis and treated with 
biologic DMARDs (continued) 

Study 

Study Design 
N 
Duration Study Population Drug Results  

Quality 
Rating 

*Michaud and 
Wolfe, 2006244 

Cross-sectional 
analysis from 
prospective cohort 

7,243 

Questionnaire in Dec 
2003 related to 
previous 6 months 

RA pts enrolled in the 
NDB study 

ADA, ETA, 
INF 

Association (OR) of treatment 
with visits to physician for sinus 
problems:  
 ADA: 1.09 (95% CI, 0.79 to 

1.51; P=0.600)  
 ETA: 1.21 (95% CI, 1.02 to 

1.42; P=0.025) 
 INF: 1.00 (95% CI, 0.88 to 

1.15; P=0.973) 

Fair 

Mohan et al., 
2001299 

Database analysis 
AERS  

19 cases of 
demyelination 

NA, AERS data 

Pts on anti-TNF 
therapy 

ETA, INF Discontinuation of therapy led to 
partial or complete resolution of 
all cases 

Fair 

Shin et al., 
2006336 

Database analysis 
AERS  

15 cases of Guillain-
Barre and Miller Fisher 
syndromes 

NA, AERS data 

Pts on anti-TNF 
therapy 

ADA, ETA, 
INF 

Demyelination is a potential 
adverse event of anti-TNF 
therapy 

Fair 

*Sokolove et 
al., 2010337 

CORRONA 

Prospective cohort 

6861 

Mean 17 months 

Pts with RA enrolled 
in the Consortium of 
Rheumatology 
Researchers of North 
America 
(CORRONA) registry

ADA, ETA, 
INF, 
DMARDs 

Adjusted odds ratio of elevated 
liver enzymes (ALT and/or 
AST>2xULN) compared with 
non-biologic DMARD users: 
ADA (OR, 1.72; 95% CI, 0.99 to 
3.01); ETN (OR, 1.10; 95% CI, 
0.64 to 1.88); INF (OR, 2.40; 
95% CI, 1.53 to 3.76) 

Fair 

* New study added since last review. 
ABA = abatacept; ADA = adalimumab; AE = adverse event; AERS = adverse event reporting system; ANK = anakinra; 
DMARD = disease-modifying antirheumatic drug; ETA = etanercept; INF = infliximab; IR = incidence rate; IRR = incidence 
rate ratio; LEF = leflunomide; MTX = methotrexate; NA = not applicable; OR = odds ratio; RA = rheumatoid arthritis; RCT = 
randomized controlled trial; TCZ = tocilizumab; TNF = tumor necrosis factor 

 
Similarly, reports of autoimmunity have not been confirmed in controlled trials and 

observational studies. However, case reports suggest an association between infliximab and 
drug-induced lupus and other autoimmune diseases.273, 301-303 Lupus-like syndromes have also 
been reported for adalimumab.298 Development of antinuclear, antidouble-stranded DNA, or 
antihistone antibodies have also been reported in regulatory trials of other anti-TNF-α drugs.300, 

330  
The infliximab package insert reports that 34 percent of patients treated with infliximab and 

MTX experienced transient elevations of liver function parameters.301 Severe liver injury, 
including acute liver failure, has been reported. One study, the Chugai Humanized Anti-Human 
Recombinant Interleukin-6 Monoclonal Antibody (CHARISMA) trial,174 reported data on liver 
function tests. This trial compared MTX, tocilizumab plus MTX, and tocilizumab monotherapy 
over 20 weeks in 359 patients with RA. Both tocilizumab groups had elevated liver enzymes 
compared with MTX monotherapy. Liver enzymes were most elevated in the tocilizumab plus 
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MTX group. In a prospective cohort of 6,861 patients from the Consortium of Rheumatology 
Researchers of North America (CORRONA) registry, compared with patients receiving other 
nonbiologic DMARD treatments, liver enzymes were elevated for adalimumab- (OR, 1.72; 95% 
CI, 0.99 to 3.01) and infliximab-treated (OR, 2.40; 95% CI, 1.53 to 3.76) patients but not for 
etanercept-treated patients (OR, 1.10; 95% CI, 0.64 to 1.88).337  

A prospective cohort study (N=578) indicated that patients on anti-TNF treatments 
developed dermatological conditions (skin infections, eczema, drug-related eruptions) 
statistically significantly more often than anti-TNF-naive patients over a median treatment time 
of 2.3 years (25 percent vs. 13 percent; P<0.0005).304 Another retrospective cohort study of 
12,076 patients with severe RA from the BSRBR failed to find an overall association of anti-
TNF drugs with risk of psoriasis.305 Among the three biologic DMARDs included, adalimumab 
had a significantly increased risk of psoriasis compared with those treated with etanercept (IRR, 
4.6; 95% CI, 1.7 to 12.1) and infliximab (IRR, 3.5; 95% CI, 1.3 to 9.3). 

One cross-sectional analysis of data from 7,243 patients in the prospective cohort of the NDB 
study assessed the relationship of treatment with adalimumab, etanercept, and infliximab with 
physician visits for sinus problems.244 A small elevated risk was observed among patients treated 
with etanercept (OR, 1.21; 95% CI, 1.02 to 1.42). No statistically significant increased risk of 
sinus problems was observed with adalimumab (OR, 1.09; 95% CI, 0.79 to 1.51) or infliximab 
(OR, 1.00; 95% CI, 0.88 to 1.15). 

Adherence. The published literature in this area frequently uses the terms compliance and 
adherence interchangeably. Compliance has traditionally been used to describe a patient's ability 
to take medications as prescribed. Some authors argue, however, that adherence better represents 
the more complex relationship among patients, providers, and medications; it is meant to reflect 
the fact that following a medication regimen is not necessarily a simple choice.338 Given the lack 
of a clear definition, we use the term adherence. Table 57 summarizes studies for adherence. 

Table 57. Studies assessing adherence in patients with rheumatoid arthritis 

Author, Year 
Study Type and  
Interventions N Results 

Boers et al., 199795 RCT 
MTX+SSZ+prednisolone 
vs. SSZ 

155 Compliance satisfactory in 85% 

Emery et al., 
2000105 

RCT 
LEF vs. MTX 

999 Reas on for withdrawal: 
noncompliance in the 1st year:  
LEF 11 (2%) vs. MTX 14 (3%) 
noncompliance in the 2nd year:  
LEF 6 (2%) vs. MTX 6 (2%) 

Fleischmann et al., 
2003259 

RCT 
AKA vs. placebo 

1,414 AKA vs. placebo:  
100% adherent with use of study drug:  
43.8% vs. 47.8% 
<70% adherent with use of study drug:  
0.8% vs. 1.7% 
>40% missed no injections 
>90% received at least 90% of intended doses 

Goekoop-
Ruiterman et al., 
2005100 

RCT 
Four treatment strategies 

508 24 (5%) were nonadherent 
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T able 57. S tudies  as s es s ing adherence in patients  with rheumatoid arthritis  (c ontinued) 

Author, Year 
Study Type and  
Interventions N Results 

*Grijalva et al., 
2007339 

Retrospective cohort study 
Oral and Biologic DMARDs 

6,018 
 

SSZ, MTX+HCQ, MTX+INF, MTX+ETN, 
MTX+ADA, and ANK or ANK+MTX less adherent 
than MTX (P=0.014; P<0.001; P<0.001; P<0.001; 
P=0.001; P=0.008; respectively) 

LEF, INF, ETN, ADA more adherent than MTX  
(P<0.001; P<0.001; P<0.001; P=0.005; 
respectively) 

Haagsma et al., 
199758 

RCT 
SSZ+MTX vs. SSZ or MTX 

105 Percentage of tablets taken>90% (pill count) 

Harley et al., 
2003306 

Retrospective database 
analysis  
INF vs. ETN vs. MTX 

2,662 INF more adherent than ETA or MTX (P<0.05) 

*Hetland et al., 
201073 

Prospective cohort 
ADA vs. ETA vs. INF 

2,326 Drug adherence rates at 48 months: ADA, 52% 
(95% CI, 46 to 57); ETN, 56% (95% CI, 51 to 62); 
INF, 41% (95% CI, 37 to 44); P<0.0001 

Hyrich et al., 200681 Prospective observational 
study 
 

2,711 Remained on treatment at 6 months:  
ETN 80% vs. INF 79%  
ETN subgroups (22% monotherapy, 16% MTX co-
therapy, 19% DMARD co-therapy) 
INF subgroups (30% vs. 21% MTX co-therapy, vs. 
22% DMARD co-therapy) 

*Li et al., 2010307 Retrospective cohort 
ANK vs. ETA vs. INF 

5,390 Adherence rates measured by PDC ≥0.8): 
ANK: 10.5% (P<0.05) 
ETA:32% 
INF:43% 

*Kristensen et al., 
200669 

Prospective cohort study 
ETN vs. INF 

949 
 

Withdrawals due to adverse events (P<0.001) and 
withdrawals due to lack of efficacy (P=0.018) more 
common for INF than for ETN 

*Kristensen et al., 
2006251 

Prospective cohort study 
ETN vs. INF 

1,161 
 

INF less adherent than ETN for all subgroups 
(P<0.001). Adherence at 5 years 69% for 
INF+MTX vs. 89% for ETN+MTX (P<0.001).  

Kremer et al., 
2002340 

RCT 
LEF+MTX vs. 
placebo+MTX 

263 Overall, 98% adherent  
Adherence rates 80%-120%  
LEF, 87.7% placebo 90.2% 

*Russell et 
al.,2007116, 254  

RCT 
ABA+MTX vs. 
placebo+MTX 

652 ABA+MTX adherence 89% 
MTX placebo adherence 74% 

Strand et al., 
1999104 

RCT 
LEF vs. MTX vs. placebo 

402 Nonadherence as the reason for withdrawal:  
LEF (1) MTX (1) 

* New study added since last review. 
ABA = abatacept; ADA = adalimumab; AKA = anakinra; DMARD = disease-modifying antirheumatic drug; ETA = etanercept; 
HCQ = hydroxychloroquine; INF = infliximab; LEF = leflunomide; MTX = methotrexate; RCT = randomized controlled trial; 
SSZ = sulfasalazine  

The majority of RCTs that reported adherence stated a rate between 85 percent and 100 
percent. Seven published studies reported levels of adherence in RCTs.58, 95, 100, 105, 116, 254, 259, 340 
Most, however, contained only minimal information, and many did not stratify by treatment. 
Furthermore, they provided little or no information on the methods of assessment. For example, 
one study reported that adherence was satisfactory in 85 percent of patients, but the investigators 
did not describe their method of determining adherence.95 Only four of the seven RCTs reported 
adherence rates for different treatment arms.105, 116, 254, 259, 340 None of these studies noted a 



 

153 

significant difference in adherence (although differences in discontinuation rates were noted in 
many trials). To what extent results from these highly controlled efficacy trials can be 
extrapolated to effectiveness settings remains unclear. 

A retrospective database analysis used a large U.S. health plan, which included commercial 
and Medicare insurance, to examine adherence levels in 2,662 patients being treated with 
infliximab, etanercept, or MTX from November 1999 to December 31, 2001.306 The primary 
outcome measured was the number of drug administrations or prescriptions filled, divided by the 
expected number during a 365-day period. Their primary finding was that patients on infliximab 
were significantly more adherent than patients on etanercept or MTX. After controlling for 
baseline covariates (age, sex, baseline cost, insurance type, health plan region, history of therapy 
of RA, comorbidities, type of physician), 81 percent of the patients receiving infliximab were 
adherent compared with 68 percent of the etanercept and 64 percent of the MTX patients 
(P<0.05 for infliximab vs. both other drugs) over 1 year. This finding was supported by a 
retrospective cohort study of 5,390 patients taking anakinra, etanercept, or infliximab. In this 
study, adherence measured by the proportion of days covered was 43 percent for infliximab, but 
only 32 percent for etanercept and 10.5 percent for anakinra (P<0.05).307 Another observational 
study reported similar adherence for etanercept and infliximab.81 However, this is contradicted 
by three additional cohort studies.69, 73, 251 A prospective cohort study of 1,161 patients taking 
etanercept or infliximab, where infliximab-treated patients were less adherent than etanercept-
treated patients (P<0.001).251 Adherence at 5 years was 69 percent for the infliximab group and 
89 percent for the etanercept group. In an analysis of 949 patients derived from the same 
Swedish registry, withdrawals due to adverse events (P<0.001) and withdrawals due to lack of 
efficacy (P=0.018) were more common for infliximab than for etanercept.69 In a prospective 
cohort study of 2,326 patients taking adalimumab, etanercept, or infliximab, drug adherenc rates 
at 48 months were 52 percent for adalimumab, 56 percent for etanercept, and 41 percent for 
infliximab (P<0.0001).73  

A retrospective cohort study of 6,018 patients measured adherence with multiple oral 
DMARDs, biologic DMARDs, and combinations of DMARDs. Compared with patients on 
MTX monotherapy, patients taking monotherapy sulfasalazine or anakinra, and patients taking 
MTX plus hydroxychloroquine, adalimumab, anakinra, etanercept, and infliximab had lower 
adherence.339 Patients on monotherapy leflunomide, adalimumab, etanercept, or infliximab had 
better adherence than patients on monotherapy MTX. However, these differences might also be 
capturing decrements in adherence related to measurement or to behavior with taking more than 
one treatment at the same time (since combination treatments had lower adherence). 

Key Question 4: Benefits and Harms for Selected Populations 
This key question (KQ) addressed the comparative benefits and harms of drug therapies for 

rheumatoid arthritis (RA) in subgroups of patients based on stage of disease, history of prior 
therapy, demographics, concomitant therapies, or comorbidities. Early RA as a stage of disease 
and history of prior therapy were addressed under KQ 1; however, we present one study here that 
grouped subjects by early RA versus more advanced RA. We did not find studies that 
exclusively compared MTX-naive RA groups with those with RA who were MTX-experienced.  

Overview  
We focused on groups defined by stage of disease, demographics (age, sex, race, or 

ethnicity), concomitant therapies, and comorbidities (any comorbidity, cardiovascular disease, 
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osteoporosis, and renal disease). We included five good or fair quality studies: two RCTs, one 
subgroup analysis of multiple RCTs, one database analysis, and one systematic review met the 
inclusion criteria for this key question.  

Stage of disease. One fair quality post-hoc analysis of two RCTs341 compared those treated 
with MTX or etanercept or a combination of both in patients with moderate RA with those in a 
severe disease activity state. Generally, patients with moderate RA achieved significantly better 
DAS28 and HAQ results than those with severe RA; however, those with severe disease activity 
on etanercept or MTX monotherapies had greater change scores from baseline in DAS28.  

Demographics. We found no studies that conducted comparisons by sex, race, or ethnicity, 
but we did include one fair systematic review that addressed age,342 one pooled analysis of 
RCTs,298 and a secondary database analysis of Medicare patients.216  

One systematic review by the Rheumatoid Arthritis Clinical Trial Archive Group found an 
inverse relationship between age and major clinical improvement.342 Of the three trials reviewed, 
the differences between the odds ratios was small.342 One study directly compared the efficacy of 
etanercept in elderly RA patients (65 years of age or older) with younger RA patients (under 64 
years of age and older than 18) and found no significant difference in functional status between 
age groups.298 The secondary database analysis reported that in the elderly, the risk of 
cardiovascular events was higher in those who were treated with oral glucocorticoids or 
cyctotoxic immunosuppressant agents such as leflunomide, whereas biologic agents (abatacept, 
intanercept, infliximab, anakina) were found to have no beneficial or harmful effect.216 

Concomitant therapies. We found no evidence from head-to-head comparisons, placebo-
controlled trials, or observational studies on other treatment therapies. Differences based on 
comparisons of various combinations of RA medications are addressed in KQs 1 through 3. An 
analysis of data from one placebo-controlled trial involving RA patients receiving anakinra 
determined that the safety profiles did not differ in subjects receiving antihypertensive, 
antidiabetic, or statin medication treatments.343  

Comorbidities. We identified two studies that addressed outcomes of RA patients with 
comorbidities. For RA patients with various high-risk conditions, one large placebo-controlled 
RCT of anakinra reported that there was no difference in serious adverse events or infections 
between the treated and placebo groups.344 A systematic review of 11 MTX trials of RA patients 
determined that those with renal impairment were directly at greater risk for experiencing MTX 
toxicity, and the greater the renal impairment the greater the toxicity effects.342  

We present detailed analyses below for the population groups noted above. Details about 
included studies are presented by subgroup analysis in Tables 64 to 68 (listed alphabetically 
within outcome sections).  

Detailed Analysis 
Stage of disease. A fair quality post-hoc analysis of TEMPO and ERA study data (Table 

58)341 looked at response to etanercept or MTX, or a combination of both, in regard to the 
patient’s stage of RA—moderate (DAS20>3.2 and ≤5.1) or severe (DAS28>5.1). Although there 
were similarities between the two trial populations, the TEMPO subjects in this analysis had RA 
longer (6.6 vs. 1 mean years) and greater prior MTX use (43 percent vs. 0 percent) than the ERA 
group. Both analysis groups were primarily patients with severe RA (94 percent vs. 84.3 
percent); however, the percentage of ERA patients with moderate RA was more than twice that 
in the TEMPO group (15.7 percent vs. 6 percent), making the TEMPO analysis group a more 
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severe population than the ERA group overall. The authors did not report any P values for 
differences between groups on baseline characteristics.  
Table 58. Study characteristics, outcomes, and quality ratings of adult subpopulations with 
rheumatoid arthritis: By stage of disease 

Study 

Study Design 
N 
Duration 

Study 
Population Interventions Outcomes  

Quality 
Rating 

Keystone et 
al., 2009341 

Post-hoc 
analysis of two 
RCTs 

1,091 

12 months  

Adults with 
moderate vs. 
severe RA 
treated with MTX, 
etanercept 
monotherapies or 
combinations 

MTX (dose NR), ETN 
(25 mg twice weekly), 
MTX+ETN  
 

Significant differences 
favored those with moderate 
RA in DAS28 and HAQ 
scores vs. those with severe 
stage, but greater gains 
from baseline scores for 
DAS28 were seen in the 
those with severe RA 

Fair 

ETN = etanercept; MTX = methotrexate; NR = not reported; RA = rheumatoid arthritis; RCT = randomized controlled trial 
 
Investigators reported significant differences in DAS28 remission at 6 months in TEMPO 

patients with moderate RA treated with MTX or etanercept monotherapies or combination 
compared with those with severe RA. This significant trend continued for the MTX-only or 
MTX-etanercept combination groups at 12 months, but not for those treated with etanercept 
alone (MTX: P=0.0035; MTX plus etanercept: P=0.0006). In the ERA analysis, both those 
treated with MTX or etanercept monotherapies for moderate RA,achieved significant DAS28 
improvements at both 6 months (MTX: P=0.0058; etanercept: P=0.0003) and 12 months (MTX: 
P=0.0094; etanercept: P<0.0001).341  

A significant difference in low disease activity level was achieved by those with moderate 
RA in both trial groups at both 6 and 12 months in all treatment groups except those treated with 
etanercept monotherapy in the TEMPO study. Mean DAS28 scores were consistently lower in 
moderate RA groups in comparison with those with severe RA; however, mean changes in 
DAS28 scores at 12 months were significantly greater in those with severe RA (ERA trial: MTX 
only: 1.2 vs. 2.4, P<0.0001; etanercept only: 1.7 vs. 2.4 P<0.0110; TEMPO trial: MTX only: 1.6 
vs. 2.6, P<0.0076; etanercept only: 1.5 vs. 2.7, P<0.0268; MTX plus etanercept 2.5 vs. 3.5, 
P<0.0069).341 

Twelve-month changes in HAQ scores from baseline showed significant differences between 
moderate and severe disease activity in the MTX-only group from the TEMPO trial and the two 
monotherapies in the ERA trial (TEMPO trial: MTX only 0.29 vs. 0.68, P=0.0138; etanercept 
only 0.42 vs. 0.74, P=0.1329; MTX plus etanercept 0.74 vs. 1.00, P=0.0895; ERA trial: MTX 
only 0.44 vs. 0.77, P=0.0107; etanercept only 0.45 vs. 0.75, P=0.0070).341  

In regard to radiographic changes, only the MTX monotherapy group in the TEMPO trial 
showed significant differences in median change of total sharp scores between moderate and 
severe RA patients (1.00 vs. 2.57, P=0.014).341 

Demographics. We identified one study analyzing MTX use in the elderly and one database 
analysis of various agents of a Medicare population.216, 342 Table 59 presents the studies of adults 
with RA that conducted comparisons by age groups.  
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Table 59. Study characteristics, outcomes, and quality ratings of adult subpopulations with 
rheumatoid arthritis: By age 

Study 

Study Design 
N 
Duration Study Population Interventions Outcomes  

Quality 
Rating 

Rheumatoid 
Arthritis 
Clinical Trial 
Archive 
Group 
1995342 

Systematic review 

496 

≥12 weeks  

Adults with RA by 
age subgroups: 
under 60 years of 
age; 60 to 64 years; 
65 to 69 years; and 
70 years or above  

MTX 
 

Adjusted analysis 
demonstrated that as age 
increases, the odds ratio for 
major clinical improvement 
decreases; no effect found 
on toxicity 

Fair 

Solomon et 
al., 2006216 

Nested case 
control database 
analysis 
(Medicare and 
PACE) 

946 

≤24 months 

Elderly adults with 
RA 

MTX, ADA, ETN, 
INF, AKA, AZA, 
CSA, LEF, HCQ, 
SSZ, gold, and all 
oral glucocorticoid 
agents 

Oral glucocorticoids and 
cytotoxic 
immunosuppressive agents 
increased risks for 
cardiovascular events, 
biologics neither increased 
risk or decreased risk  

Fair 

ADA = adalimumab; AERS = adverse events reporting system; AKA = anakinra; AZA = azathioprine; CHF = congestive heart 
failure; CSA = cyclosporine A; ETN = etanercept; HCQ = hydroxychloroquine; INF = infliximab; LEF = leflunomide; MTX = 
methotrexate; NA = not applicable; PACE = pharmaceutical assistance contract for the elderly; RA = rheumatoid arthritis; RCT = 
randomized controlled trial; SSZ = sulfasalazine; TNF = tumor necrosis factor 

 
The Rheumatoid Arthritis Clinical Trial Archive Group 1995 review of 11 MTX trials for 

adults with RA evaluated the effects of age or renal impairment on adverse events or treatment 
efficacy.342 Although the authors reported that the odds for major clinical improvement dropped 
slightly as age increases, among all clinical trial patients, age did not affect MTX efficacy or the 
rate of side effects. Using the group under age 60 as the referent, the odds of major clinical 
improvement for those 60 to 64 years of age was 1.4 (95% CI, 0.7 to 2.6), 1.0 (95% CI, 0.5 to 
2.2) for those 65 to 69 years of age, and 0.7 (95% CI, 0.3 to 1.7) for those 70 years of age or 
older (P=NR).  

A fair quality nested case control study investigating cardiovascular events in 946 RA 
patients was conducted using data from Medicare enrollees also receiving benefits from the state 
of Pennsylvania Pharmaceutical Assistance Contract for the Elderly Program.216 Index dates 
were established as the first cardiovascular event within patients who had a diagnosis of RA on 
at least two visits and a prescription of an immunosuppressant agent (MTX, adalimumab, 
etanercept, infliximab, anakinra, azathioprine, cyclosporine, leflunomide, gold, 
hydroxychloroquine, sulfasalazine, and all oral glucocorticoid agents) within 90 days of the 
index event. Using MTX as the reference group, oral glucocorticoids (monotherapy: OR, 1.5; 
95% CI, 1.1 to 2.1; combinations: OR, 1.3; 95% CI, 0.8 to 2.0) and cytotoxic 
immunosuppressive agents: azathioprine, cyclosporine, and leflunomide (OR, 1.8; 95% CI, 1.1 
to 3.0) were associated with an increased risk for cardiovascular events. Biologics (adalimumab, 
etanercept, infliximab), on the other hand, had no effect on risk for developing or preventing a 
cardiovascular event (monotherapy: OR, 1.0; 95% CI, 0.5 to 1.9; combination with MTX: OR 
0.8; 95% CI, 0.3 to 2.0; combination with other immunosuppressive agents OR, 1.2; 95% CI, 0.7 
to 2.2).216 

Concomitant therapies. One placebo-controlled trial of 1,399 adults with active RA disease 
examined safety profiles of those treated with 100mg/day anakinra (Table 60). Investigators 
failed to find any differences in the adverse event profiles of the subjects taking or not taking 
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concomitant antihypertensive, antidiabetic, or statin pharmacotherapies. Even when the analysis 
compared those treated with anakinra with those on placebo, no differences emerged (P=NR).343 
Table 60. Study characteristics, outcomes, and quality ratings of adult subpopulations with 
rheumatoid arthritis: By concomitant therapies 

Study 

Study Design 
N 
Duration 

Study 
Population Intervention Outcomes  

Quality 
Rating 

Tesser et 
al., 2004343 

RCT 

1,399 

6 months 

Adults with RA 
taking or not 
taking 
antihypertensive, 
antidiabetic, or 
statin pharma-
cotherapies  

ANK, 100mg/day  No significant difference 
found in safety profiles  

Fair 

ANK = anakinra; RA = rheumatoid arthritis; RCT = randomized controlled trial 
 
Comorbidities. Table 61 presents three studies identified as addressing comorbidities. 
 

Table 61. Study characteristics, outcomes, and quality ratings of adult subpopulations with 
rheumatoid arthritis by comorbidities 

Study 

Study Design 
N 
Duration Study Population Interventions Outcomes 

Quality 
Rating 

Rheumatoid 
Arthritis 
Clinical Trial 
Archive 
Group, 
1995342 

Systematic 
review of 11 
RCTs 

454 

NA 

RA patients with 
impaired renal 
function treated with 
MTX  

MTX Severe toxicity (severe upper 
abdominal pain, renal failure, 
proteinurea, cytopenias and liver 
toxicity) and respiratory toxicity 
(cough, pneumonitis, dyspnea, 
wheezing) worse with greater 
renal impairment  

Fair 

Schiff et al., 
2004344  

RCT 

951 

6 months 

RA patients with high-
risk comorbid 
conditions 

ANK, 100 
mg/day  

In patients with comorbid 
conditions, no differences were 
found between treatment groups 
in regard to incidence of serious 
adverse events or overall 
infectious events 

Fair 

ANK = anakinra; MTX = methotrexate; NA = not applicable; RA = rheumatoid arthritis; RCT = randomized controlled trial  
 
Any comorbidity. We did not identify any study specifically designed to assess the 

comparative efficacy and risk of biologic DMARDs (abatacept, adalimumab, anakinra, 
certolizumab, etanercept, golimumab, infliximab, rituximab, or tocilizumab) in RA patients with 
common comorbidities. A post-hoc subgroup analysis of a large safety trial determined the safety 
profile of anakinra in patients with various comorbidities (cardiovascular events, pulmonary 
events, diabetes, infections, malignancies, renal impairment, and central nervous system-related 
events).344 Overall, the incidence rates of adverse events were similar regardless of comorbidity 
status.  

Cardiovascular morbidity. No direct evidence exists on the comparative risk of biologic 
DMARDs in patients with both RA and cardiovascular disease.  

Renal function. A systematic review of 11 RCTs of MTX use in 496 adults with RA 
concluded that toxicity worsened with greater renal impairment. Patients with high renal 
impairment had a fourfold risk (OR, 4.5; 95% CI, 0.9 to 22.6) for severe toxicity (severe upper 
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abdominal pain, renal failure, proteinurea, cytopenias, and liver toxicity) than those with no renal 
impairment. Slightly more (4 percent vs. 1 percent) had respiratory toxicity (cough, pneumonitis, 
dyspnea, wheezing). No effect was found between renal impairment and increased liver 
toxicity.342 Baseline renal function was found to be a significant predictor of toxicity, with the 
lower creatinine clearances ending up with greater toxicity (P=0.027).342 
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Discussion 
This report provides a comprehensive review of the comparative efficacy, effectiveness, and 

harms of members of the main classes of drugs used to treat adult patients with rheumatoid 
arthritis (RA). These include oral disease-modifying antirheumatic drugs (DMARDs), and 
biologic DMARDs. The objective of our report was to evaluate the comparative efficacy, 
effectiveness, and harms of monotherapies, combination therapies, and different treatment 
strategies.  

Table 62 summarizes our findings and the strength of evidence for three Key Questions 
(KQs) addressed by this report.  

Table 62. Summary of findings with strength of evidence  

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms 
Strength of Evidence 

Oral DMARD vs. Oral DMARD 

Leflunomide vs. MTX No differences in ACR 20 or radiographic 
responses  
Low 
 
No clinically significant difference for functional 
capacity 
Low 
 
Greater improvement in health-related quality of 
life (SF-36 physical component) for leflunomide 
Low 

No consistent differences in tolerability 
and discontinuation rates 
Low 
 
Mixed results for specific adverse events 
Insufficient 

Leflunomide vs. 
sulfasalazine  

Mixed ACR response rates 
Insufficient 
 
No differences in radiographic changes 
Low 
  
Greater improvement in functional capacity for 
leflunomide  
Low 

No differences in tolerability and 
discontinuation rates 
Low 
 
Mixed results for specific adverse events 
Insufficient 
 

Sulfasalazine vs. MTX No differences in ACR 20 response, disease 
activity scores and radiographic changes* 
Moderate 
 
No differences for functional capacity* 
Moderate 

No differences in tolerability; more 
patients stayed on MTX long-term 
Low 
 
Mixed results for specific adverse events 
Insufficient 

Oral DMARD Combinations vs. Oral DMARD  

Sulfasalazine plus 
MTX vs. sulfasalazine 
or MTX monotherapy 

In patients with early RA, no differences in ACR 20 
response rates or radiographic changes  
Moderate 
 
No differences in functional capacity 
Moderate 

Withdrawal rates attributable to adverse 
events higher with combination 
Low 
 
Insufficient evidence for specific adverse 
events 
Insufficient 
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Table 62. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms 
Strength of Evidence 

Oral DMARD plus 
prednisone vs. oral 
DMARD 

Mixed results for disease activity 
Insufficient 
 
Less radiographic progression In patients on 
DMARD plus prednisone 
Low 
 
In patients with early RA, significantly lower 
radiographic progression and fewer eroded joints  
Low 
 
Greater improvement in functional capacity for one 
oral DMARD plus prednisolone than for oral 
DMARD monotherapy  
Moderate 
 
No difference in quality of life 
Low 

No differences in discontinuation rates; 
addition of corticosteroid may increase 
time to discontinuation of treatment  
Moderate 
  
No differences in specific adverse events, 
except addition of corticosteroid may 
increase wound-healing complications 
Low 

Biologic DMARD vs. Biologic DMARD  

Abatacept vs. 
Infliximab 
 

Greater improvement in disease activity for 
abatacept, but no difference in remission or 
functional capacity. Statistically significant 
difference between groups for quality of life (SF-36 
PCS) that did not reach the minimal clinically 
important difference. 
Low 

Discontinuation rates and severe adverse 
events higher with infliximab  
Low  

Biologic vs. biologic 
(Mixed treatment 
comparisons) 
 

No significant differences in disease activity (ACR 
50) in MTC analyses between abatacept, 
adalimumab, golimumab, infliximab, rituximab, and 
tocilizumab in patients resistant to MTX 
Low 
 
Less improvement in disease activity (ACR 50) for 
anakinra compared to etanercept and compared to 
adalimumab in MTC analyses in patients resistant 
to MTX. Comparisons with abatacept, golimumab, 
infliximab, rituximab and tocilizumab did not reach 
statistical significance. 
Low 
 
Greater improvement in disease activity (ACR 50) 
for etanercept compared to abatacept, 
adalimumab, anakinra, infliximab, rituximab, and 
tocilizumab in MTC analyses. No significant 
differences when compared with golimumab  
Low 

Adjusted indirect comparisons found a 
more favorable withdrawal profile for 
certolizumab pegol than other biologic 
DMARDs. Also, etanercept and rituximab 
had a more favorable overall withdrawal 
profile than some other biologic 
DMARDs. Certolizumab pegol had fewer 
withdrawals due to lack of efficacy than 
adalimumab, anakinra, and infliximab. All 
but adalimumab and golimumab had 
fewer withdrawals than anakinra due to 
lack of efficacy. Both certolizumab pegol 
and infliximab had more withdrawals due 
to adverse events than etanercept and 
rituximab. 
Low  
 
Risk of infusion reactions most common 
with infliximab 
Low 
 
Risk for injection site reactions apparently 
highest with anakinra 
Low 
 
Mixed results for specific adverse events 
Insufficient 
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Table 62. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms 
Strength of Evidence 

Biologic DMARD vs. Oral DMARD  

Anti-tumor necrosis 
factor drugs vs. MTX 
 

In patients with early RA, no clinically significant 
differences in clinical response between 
adalimumab or etanercept and MTX; in patients on 
biologic DMARDs, better radiographic outcomes 
than in patients on oral DMARDs  
Moderate 
  
No difference in functional capacity between 
adalimumab and MTX for MTX-naïve subjects with 
early RA; mixed results for etanercept vs. MTX 
Low; Insufficient 
 
Faster improvement in quality of life with 
etanercept than MTX 
Low 

No differences in adverse events in 
efficacy studies 
Low 
 
Insufficient evidence on differences in the 
risk for rare but severe adverse events 
Insufficient 

Biologic DMARD Combinations 

Biologic DMARD plus 
biologic DMARD vs. 
biologic DMARD 

No additional benefit in disease activity or 
functional capacity from combination of etanercept 
plus anakinra compared with etanercept 
monotherapy or combination of etanercept plus 
abatacept compared with abatacept monotherapy, 
but greater improvement in quality of life with 
etanercept plus abatacept vs. etanercept 
Low 

Substantially higher rates of serious 
adverse events from combination of two 
biologic DMARDs than from monotherapy
Moderate 

Biologic DMARDs plus 
MTX vs. biologic 
DMARDs 
 

Better improvements in disease activity from 
combination therapy of biologic DMARDs 
(adalimumab, etanercept, infliximab, rituximab) 
plus MTX than from monotherapy with biologics 
Moderate 
 
In MTX-naive patients with early aggressive RA, 
better ACR 50 response, significantly greater 
clinical remission, and less radiographic 
progression in the combination therapy group  
Low 
 
In MTX-naïve subjects or those not recently on 
MTX, greater improvement in functional capacity 
(Moderate) and quality of life (Low) with 
combination therapy 
 
In subjects with active RA despite treatment with 
MTX, no difference in functional capacity or quality 
of life 
Low 

No differences in adverse events in 
efficacy studies  
Low 
 
Insufficient evidence on differences in the 
risk for rare but severe adverse events 
Insufficient 
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Table 62. Summary of findings with strength of evidence (continued) 

Key Comparisons 
Efficacy 
Strength of Evidence 

Harms 
Strength of Evidence 

Biologic DMARDs plus 
oral DMARD other 
than MTX vs. biologic 
DMARDs 

No difference in clinical response rates, functional 
capacity, and quality of life between etanercept 
plus sulfasalazine and etanercept monotherapy 
Low 

No differences in adverse events in 
efficacy studies 
Low 
 
Insufficient evidence on differences in the 
risk for rare but severe adverse events 
Insufficient 

Biologic DMARD plus 
MTX vs. MTX 

Better clinical response rates, functional capacity, 
and quality of life from combination therapy of 
biologic DMARDs and MTX than from MTX 
monotherapy 

High for clinical response and functional capacity, 
Moderate for quality of life 

Better tolerability profile for MTX plus 
abatacept, adalimumab, certolizumab, 
etanercept, and rituximab than for MTX 
monotherapy from meta-analysis 
Low 
 
Mixed evidence on differences in the risk 
for rare but severe adverse events 
Insufficient 

Strategies in Early RA 

Two oral DMARDs 
plus prednisone vs. 
oral DMARD 

In patients on two oral DMARDs, improved ACR 
50 response rates, disease activity scores, but no 
difference at 56 weeks 
Low 
 
In patients with early RA, significantly lower 
radiographic progression and fewer eroded joints 
at 56 weeks  
Low 
 
More rapid improvement in functional capacity by 
28 weeks but no differences by 56 weeks. 
Low 

No differences in discontinuation rates 
Moderate 

Three oral DMARDs 
plus prednisone vs. 1 
oral DMARD 

In patients on three oral DMARDs, improved ACR 
50 response rates, disease activity scores, and 
less, less work disability  
Low 

In patients with early RA, significantly lower 
radiographic progression and fewer eroded joints  
Low 

No differences in discontinuation rates 
Moderate 

Sequential 
monotherapy starting 
with MTX vs. step-up 
combination therapy 
vs. combination with 
tapered high-dose 
prednisone vs. 
combination with 
infliximab 

Less radiographic progression, lower disease 
activity scores, and better functional ability and 
health-related quality of life from initial combination 
therapy of MTX, sulfasalazine, and tapered high-
dose prednisone or initial combination therapy with 
infliximab plus MTX than from sequential DMARD 
monotherapy or step-up combination therapy. 
However no differences between groups for 
functional ability and quality of life by 2 years and 
no difference in remission at 4 years  
Low 

No differences in serious adverse events 
between groups 
Low 

† at MTX doses ranging from 7.5-25 mg per week 
ACR = American College of Rheumatology; DMARD = disease modifying antirheumatic drug; MTC = mixed treatment 
comparisons; MTX = methotrexate; RA = rheumatoid arthritis; vs. = versus 
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Key Findings 
Existing comparative evidence permits us to draw some conclusions for monotherapies of 

oral and biologic DMARDs. Overall, the evidence supports similar efficacy and effectiveness for 
methotrexate (MTX) and sulfasalazine.57-59 However, it is important to note that MTX dosing for 
two of these studies ranged in the lower part of the dosing range. The evidence is insufficient to 
draw conclusions about disease activity for sulfasalazine and leflunomide, but improvement in 
functional capacity was greater for patients on leflunomide in one study (low strength of 
evidence).107, 200 All three drugs have similar discontinuation rates attributed to adverse events in 
short-term efficacy trials up to 2 years.104, 105, 107, 345  

Although several biologic DMARDs are available, the head-to-head evidence remains very 
limited. Current evidence comparing biologic DMARDs is limited to one head-to-head 
randomized controlled trial (RCT), several observational studies, indirect analyses, and our 
mixed treatment comparisons (MTC) meta-analyses. Based on one RCT, abatacept lessens 
disease activity more than infliximab, but remission rates are not significantly different at 1 year 
(low strength of evidence).66 Discontinuation rates and severe adverse events appear higher with 
infliximab; these results are also supported by observational studies.158, 248, 250, 251  

Our MTC of RCTs of subjects with active RA despite MTX treatment suggest a higher odds 
of reaching the ACR 50 for etanercept compared to most other biologic DMARDs (low strength 
of evidence). Similarly, our indirect analyses from randomized trials indicate that patients taking 
certolizumab or etanercept are less likely to withdraw treatment than patients taking other 
biologic DMARDs. In contrast prior analyses found no differences among the set of anti-tumor 
necrosis factor (anti-TNF) drugs (namely, etanercept, infliximab, and adalimumab).28, 74, 75, 179 
The differences between our results and those of previous indirect analyses may be attributed to 
newer studies and drugs (certolizumab, golimumab, and tocilizumab) added to the analyses, 
which provide additional data. Further, unlike previous indirect analyses, our MTC meta-analysis 
uses methods that do not rely solely on placebo-controlled trials; it also allows the inclusion of 
data from head-to-head studies or those with active comparators, thus increasing statistical 
power. In addition, for efficacy, we limited our MTC inclusion criteria to studies enrolling 
patient populations who had an inadequate response to MTX and excluded studies with MTX-
naïve populations, those with early RA, or those who had failed anti-TNF therapy.  

Our MTC meta-analysis indicates that anakinra trended toward lower efficacy. Prior indirect 
comparisons consistently indicated that anakinra is less efficacious than biologics for patients 
with RA.74, 75 Adjusted indirect comparisons, in general, have to be interpreted cautiously 
because the validity of results is based on assumptions that cannot be verified, particularly the 
similarity of study populations.  

The evidence comparing monotherapy using a biologic DMARD with monotherapy using an 
oral DMARD is mixed. Monotherapies of adalimumab in early RA76 and etanercept in 
longstanding RA77, 86 generally did not reveal a benefit relative to MTX monotherapy for 
response rates and had mixed results for functional capacity. There was faster improvement in 
quality of life for etanercept. Radiographic outcomes were also significantly better in patients on 
biologic DMARDs than on MTX. Whether such differences are clinically relevant and can alter 
the long-term progression of the disease remains unclear. 

Although a substantial percentage of patients respond well to DMARD monotherapy,76, 77, 86, 

136, 138, 345 some patients do not achieve an acceptable treatment response. As the BeSt study 
(Dutch acronym for Behandel Strategieen, “treatment strategies”), a Dutch effectiveness trial 
assessing different treatment strategies for RA, has indicated, tight disease control and an 
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individualized treatment approach are paramount in achieving a satisfactory treatment response 
or remission.100 Therefore, if dose escalation of a monotherapy does not achieve low levels of 
disease activity, combination therapies have to be taken into consideration. This is supported by 
multiple efficacy studies that indicate that combinations of biologic and oral DMARDs appear to 
be more efficacious than monotherapy of either drug in populations failing DMARD therapy.  

The existing evidence supports combination strategies of up to three oral DMARDs, 
including corticosteroids, compared with strategies using one or two drugs. The data are limited, 
however, by the number of supporting studies for each drug combination. Moderate strength 
evidence from two efficacy trials reported higher proportions of patients meeting American 
College of Rheumatology (ACR) 20 criteria at 2 years for the combination of MTX plus 
sulfasalazine and hydroxychloroquine than for one or two drugs.61, 62  

Combination therapy of biologic DMARDs with MTX achieved better results in clinical 
outcomes, functional capacity, and quality of life than monotherapy with biologic DMARDs in 
MTX-naïve subjects or those not recently on MTX.76, 86, 87, 136, 138 Whether these results can be 
extrapolated to combinations of biologic DMARDs with other oral DMARDs is uncertain. In 
clinical practice, patients often receive biologic DMARDs as an add-on therapy to an existing 
regimen of various oral DMARDs. 

Combinations of two biologic DMARDs did not yield an additional treatment benefit but 
rather led to substantially higher rates of serious adverse events than with biologic DMARD 
monotherapies (14.8 percent vs. 2.5 percent; P=NR [not reported]).79, 80, 258 

The evidence is limited to draw firm conclusions about whether one combination strategy is 
better than another in early RA. Current evidence also suggests improved functional capacity65, 

95, 97, 202 and less radiographic progression65, 95-98 for combination strategies with corticosteroids 
and one or more oral DMARDs compared with oral DMARD monotherapy. For most of these 
comparisons, the evidence is limited to a single study. One effectiveness trial for patients with 
early RA reported less radiographic progression over 12 months with either (1) combination 
therapy of MTX, sulfasalazine, and high-dose tapered prednisone or (2) MTX and infliximab 
versus (3) sequential DMARD therapy or (4) step-up combination therapy.100 At 2 years,102 
results of this study reinforced the conclusion that patients on initial combination therapy of 
MTX, sulfasalazine, and tapered high-dose prednisone or initial combination therapy with MTX 
and infliximab had less radiographic progression. They also had more rapid improvement in 
disease activity functional capacity and quality of life, although the differences between groups 
were no longer present by 2 years. By 4 years, there was no difference in remission among the 
groups.196  

Evidence of moderate strength suggests that studies of combinations of two or three 
DMARDs, including MTX, sulfasalazine, hydroxychloroquine, and etanercept versus one or two 
DMARDs had similar withdrawal rates attributable to adverse events. Studies of combinations 
including prednisone with one or more DMARDs had similar discontinuation rates between 
groups.  

Similarly, patients on combinations of biologic and oral DMARDs were less likely than 
patients on oral DMARD monotherapy to withdraw from trials because of lack of efficacy. 
Combinations of biologic and oral DMARDs had similar rates of adverse events than 
monotherapies of either drugs However, because biologic DMARDs are relatively new 
medications, long-term data on safety are generally still missing. Especially rare but severe 
adverse events such as serious infections, lymphoma, autoimmunity, or congestive heart failure 
are of concern. One obvious difference among biologic DMARDs that might be clinically useful 
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for choosing a particular drug involves dosing and administration. Abatacept, infliximab, and 
rituximab require intravenous administration at different intervals and present the danger of rare 
but severe infusion reactions. Adalimumab, anakinra, and etanercept can be administered 
subcutaneously by the patient. Administration intervals differ substantially: adalimumab requires 
an injection once a week or once every other week, anakinra has to be administered daily, and 
etanercept once or twice per week. The route of administration is also the cause of the main 
differences in short-term tolerability. Anakinra appears to have a substantially higher rate of 
injection site reactions than anti-TNF drugs. Abatacept, infliximab, and rituximab carry the risk 
of severe infusion reactions that cannot occur in drugs administered subcutaneously. Fatal 
infusion reactions have been reported for infliximab and rituximab.288, 301  

The existing evidence remains insufficient to draw firm conclusions on the best treatment 
regimen for patients with early RA. Studies conducted in patients with early aggressive RA 
suggested that an early start of a biologic DMARD can improve disease activity, radiographic 
findings, functional capacity, and quality of life compared to an oral DMARD. Because the 
studies were of limited duration, however, they do not allow conclusions on whether early 
initiation of a biologic regimen can improve the long-term prognosis of RA. Currently, clinical 
practice guidelines recommend that clinicians start biologic DMARDs if patients have 
suboptimal response to oral DMARDs or only if there is high disease activity. For those patients 
with longer disease duration, biologics are recommended.23, 346  

Furthermore, we did not find any studies directly comparing efficacy, effectiveness, and 
harms of drug therapies between subgroups.  

Applicability 
A considerable limitation of our conclusions is that we have had to derive them primarily 

from efficacy trials that typically enroll a narrow spectrum of patients and are conducted in ideal 
settings. However, the direction and effect sizes of findings from effectiveness trials and 
observational studies were generally consistent with those from efficacy trials. Nonetheless, 
differences in the incidence of reported adverse events and discontinuation rates were obvious 
between clinical trials and population-based observational studies.  

For example, clinical efficacy trials of infliximab reported infusion reactions, on average, in 
17 percent of patients.273 A prospective cohort study in a Canadian clinical care setting, however, 
reported substantially higher percentages.329 Patients who were enrolled in efficacy trials usually 
suffered from more severe disease than the average patient in clinical practice.347 For example, 
only a small proportion of consecutive patients with RA who were under the care of a private 
practice rheumatologist in Nashville, Tennessee, would have met eligibility criteria of the ERA 
(Early Rheumatoid Arthritis) trial;77 only 31 percent of patients with early RA who had not taken 
MTX would have met the ERA criteria. The same pattern was true for the ATTRACT (anti-TNF 
trial in RA with concomitant therapy) study trials;148, 347 only 5 percent of patients in a long-term 
RA database would have been eligible for this trial. Therefore, the applicability of results from 
efficacy trials to the average patient in community practice appears to be limited.  

Additionally, some trials comparing MTX started with a lower dosing range than what is 
commonly given in practice.57, 58, 110 This hinders evaluating some of the comparisons of MTX 
with other oral DMARDs. Otherwise, the dosing and frequencies of the included studies are 
directly applicable to community-based populations. 
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Conclusions 
Despite the limitations of the available literature, this comprehensive review describes 

similar efficacy, functional capacity, and tolerability among oral DMARDs. Biologic DMARD 
comparisons are limited to mostly observational studies and findings from MTC meta-analyses. 
Our MTC meta-analysis,suggest some differences, such as etanercept having a higher probability 
of improvement in disease activity than most other biologic DMARDs, but are limited primarily 
to indirect evidence (Low SOE) and, therefore, should be interpreted with caution. The limited 
evidence precludes drawing firm conclusions about whether one combination strategy is better 
than another in early RA. Overall tolerability is similar among biologic and among oral 
DMARDs; however, several studies suggest that adverse events are more common with biologic 
DMARDs compared with oral DMARDs. Limited evidence does not suggest an increased risk of 
severe adverse events, including cardiovascular or cancer, with oral DMARDs. Most studies 
found no risk of cardiovascular events and malignancy with biologic DMARDs, except for 
cohort studies, which describe an increased risk of heart failure with adalimumab, etanercept, 
and infliximab compared with oral DMARDs.  

Clinical Relevance 
Although the studies comparing oral DMARDs show therapeutic equivalence, the data are 

sparse and of lower strength, given the range of MTX dosing used in available trials. Vast 
clinical experience supports the use of MTX as the oral DMARD of choice unless there are 
contraindications. In addition, MTX is almost universally used as the anchor drug in studies 
of multidrug regimens. Data on the use of other oral DMARDs in combination with biologic 
therapy are sparse. 

Data suggest that early institution of biologic therapy improves radiographic outcomes and 
should be considered in patients with poor prognostic features. Clearly, however, many patients 
can be effectively managed with oral DMARDs alone. There are few direct comparisons that can 
guide the selection of a specific biologic agent. Most agents have roughly equivalent efficacy 
using validated RA outcome measures (except anakinra, which is less effective). The apparent 
superiority of etanercept in MTCs is an unexpected finding and warrants further study. 

Future Research 
We have identified several areas that need further research to help clinicians and researchers 

arrive at stronger conclusions on the comparative efficacy, effectiveness, quality of life, and 
harms of medications for RA. Important areas that will influence clinical decisionmaking include 
three critical topics: (1) specific head-to-head comparisons focusing on different combination 
strategies and different biologic DMARDs, (2) timing of initiation of therapies, and 
(3) applicability of combination strategies and biologic DMARD therapy in community practice. 

Currently, evidence from systematic reviews, placebo-controlled trials, and observational 
studies does not allow us to draw any firm conclusions for the head-to-head comparisons 
between biologic DMARDs (i.e., those with greater than low strength of evidence). Although 
results of the MTC found some differences among biologics, the strength of evidence remains 
low, and head-to-head studies are needed to confirm or refute these results. Head-to-head RCTs 
are ideal to establish the comparative effectiveness and safety of biologic DMARDs. However, 
these types of trials would be costly and may be unrealistic. Although less rigorous, one initial 
approach could be to collect real data generated in clinical practice; for example, large databases 
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created from electronic medical records. This type of data would be more likely to reflect real 
practice. 

Furthermore, we did not find any studies directly comparing efficacy, effectiveness, and 
harms of drug therapies between subgroups. Analyses involving subpopulations, specifically 
those defined by age and coexisting conditions, will be beneficial, given that RA disease onset 
generally occurs in middle age, when the risk of comorbidities increases.  

Timing of initiation of therapies needs to be addressed, including whether aggressive early 
treatment in RA influences the course and prognosis beneficially. Adequately powered, long-
term RCTs must examine different treatment strategies with and without corticosteroids, oral 
DMARDs, and biologic DMARDs to determine the best therapy to prevent or minimize 
debilitating joint damage in this population. These trials should be conducted over multiple years 
to guarantee that results provide a relevant assessment of the long-term prognosis of RA under 
different treatment strategies. Such trials would also provide insight about whether the long-term 
benefits of any combination of drugs outweigh the adverse effects.  

Given that available long-term data indicate high discontinuation rates for drugs used to treat 
RA, having backup regimens is crucial. Additional well-conducted research is needed to assess 
the comparative efficacy and safety of oral DMARDs in patients who currently do not qualify for 
a treatment with a biologic DMARD. Also still unclear is whether newer oral DMARDs such as 
leflunomide have a better, long-term adverse events profile than older oral DMARDs such as 
MTX. Additionally, although combination strategies with oral DMARDs with or without 
corticosteroids appear more effective, further research examining which combination strategy is 
more effective would be beneficial for medical treatment decisionmaking. 

Further studies need to be designed to mimic clinical decisionmaking. If patients are not 
doing well after 3 months of a therapy that takes less than 3 months to work, then the protocol 
needs to give them something different. Additionally, long-term outcomes are potentially more 
meaningful when protocols attempt to follow what would happen in real life. For example, 
radiographic progression becomes less meaningful if a clinician would have switched to a 
different drug due to lack of clinical effect earlier. Biologic DMARDs differ substantially in the 
route and frequency of administration, which can influence the choice of a biologic agent by 
patients and physicians. Establishing the comparative effectiveness and safety of biologic 
DMARDs, therefore, is helpful for balanced, informed decisionmaking.  

The risk of rare but serious adverse events such as malignancies, serious infections, 
demyelinations, severe infusion reactions, or congestive heart failure must be established in well- 
conducted observational studies, such as large cohort or case-control studies. The balance of 
risks and benefits of biologic DMARDs can be determined reliably only if good long-term data 
on such harms are available.  

In general, all future studies have to ensure applicability to patients seen in community 
practices. Future research has to establish the comparative effectiveness, health-related quality of 
life, and safety of all therapies, but especially biologic DMARDs, in settings that reflect daily 
clinical care and take into account factors such as varying adherence due to administration 
schedules, costs, and adverse events. The current evidence indicates that severity of disease and 
population characteristics may differ substantially between the highly selected populations 
enrolled in efficacy trials and those treated in daily clinical practice. Future trials must plan 
subgroup analyses in older patients or patients with comorbidities a priori. 
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Appendix A. Search Strings 
 

2007 Search 
 
Search Most Recent Queries Result 

#2 Search ("Arthritis, Psoriatic"[MeSH] OR "Arthritis, 
Rheumatoid"[MeSH]) 

82356 

#3 Search ("Arthritis, Psoriatic"[MeSH] OR "Arthritis, 
Rheumatoid"[MeSH]) Limits: All Adult: 19+ years, English, 
Publication Date from 1990, Humans 

16462 

#5 Search "Adrenal Cortex Hormones"[MeSH] OR corticosteroid* 190820 

#6 Search #3 AND #5 686 

#7 Search #3 AND #5 Limits: Editorial, Letter, Practice Guideline 18 

#8 Search #6 NOT #7 668 

#18 Search "Methotrexate"[MeSH] OR "leflunomide"[Substance Name] 
OR "Sulfasalazine"[MeSH] OR "Hydroxychloroquine"[MeSH] 

28712 

#28 Search "TNFR-Fc fusion protein"[Substance Name] OR etanercept 
OR "infliximab"[Substance Name] OR "adalimumab"[Substance 
Name] OR "cytotoxic T lymphocyte-associated antigen 4-
immunoglobulin"[Substance Name] OR abatacept OR remicade OR 
enbrel OR humira OR "rituximab"[Substance Name] OR "interleukin 
1 receptor antagonist protein"[Substance Name] OR anakinra 

8701 

#29 Search #3 AND #18 1365 

#30 Search #3 AND #28 777 

#31 Search #3 AND #18 Limits: Editorial, Letter, Practice Guideline 237 

#32 Search #29 NOT #31 1128 

#33 Search #3 AND #28 Limits: Editorial, Letter, Practice Guideline 178 

#34 Search #30 NOT #33 599 

#35 Search #8 OR #30 OR #34 1405 
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July 2009 Search 
 
Search Most Recent Queries Result 
#1 Search "Arthritis, Psoriatic"[MeSH] OR "Arthritis, 

Rheumatoid"[MeSH] 
85528 

#2 Search "Adrenal Cortex Hormones"[MeSH] OR corticosteroid* 239378 
#3 Search "Methotrexate"[MeSH] OR "leflunomide"[Substance Name] 

OR "Sulfasalazine"[MeSH] OR "Hydroxychloroquine"[MeSH] 
31900 

#4 Search "TNFR-Fc fusion protein"[Substance Name] OR etanercept 
OR "infliximab"[Substance Name] OR "adalimumab"[Substance 
Name] OR "cytotoxic T lymphocyte-associated antigen 4-
immunoglobulin"[Substance Name] OR abatacept OR remicade OR 
enbrel OR humira OR "rituximab"[Substance Name] OR 
"interleukin 1 receptor antagonist protein"[Substance Name] OR 
anakinra 

15567 

#5 Search ((("CDP870 "[Substance Name] OR certolizumab OR 
cimzia) OR "efalizumab "[Substance Name] OR raptiva) OR 
"alefacept "[Substance Name] OR amevive) OR "natalizumab 
"[Substance Name] OR tysabri 

1127 

#6 Search "golimumab "[Substance Name] 12 
#7 Search #2 OR #3 OR #4 OR #5 OR #6 283303 
#8 Search #7 AND #1 11283 
#9 Search #7 AND #1 Limits: Editorial, Letter, Practice Guideline 1368 
#10 Search #8 NOT #9 9915 
#11 Search #8 NOT #9 Limits: Humans, English, All Adult: 19+ years 4079 
#12 Search Limits: Entrez Date from 2006/06/01, Humans, English, 

All Adult: 19+ years 
498212 

#13 Search #11 AND #12 1027 
 

http://www.ncbi.nlm.nih.gov/sites/?querykey=1&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=1&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=2&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=2&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=3&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=3&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=4&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=4&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=11&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=11&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=16&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=16&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=17&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=17&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=18&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=18&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=19&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=19&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=21&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=21&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=22&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=22&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=23&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=23&tab=&�
http://www.ncbi.nlm.nih.gov/sites/?querykey=24&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=24&tab=&�
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August 2009 Search (for Tocilizumab) 

Search Most Recent Queries  Result 
#1 Search "Arthritis, Psoriatic"[MeSH] OR "Arthritis, Rheumatoid"[MeSH]  85692 
#2 Search actemra  4 
#4 Search "tocilizumab "[Substance Name]  103 
#5 Search #2 OR #4  104 
#6 Search #5 AND #1  75 
#7 Search #5 AND #1 Limits: Editorial, Letter, Practice Guideline  8 
#8 Search #6 NOT #7  67 
#9 Search #6 NOT #7 Limits: Humans, English, All Adult: 19+ years  14 
#10 Search #9 Limits: Entrez Date from 2006/06/01  14 

 
 

   

 

http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?querykey=1&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?cmd=HistorySearch&querykey=1&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?querykey=2&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?cmd=HistorySearch&querykey=2&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?querykey=4&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?cmd=HistorySearch&querykey=4&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?querykey=5&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?cmd=HistorySearch&querykey=5&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?querykey=6&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?cmd=HistorySearch&querykey=6&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?querykey=7&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?cmd=HistorySearch&querykey=7&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?querykey=8&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?cmd=HistorySearch&querykey=8&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?querykey=9&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?cmd=HistorySearch&querykey=9&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?querykey=10&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/entrez?cmd=HistorySearch&querykey=10&tab=&�
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March 2010 Search 

Search Most Recent Queries  Result 
#1  Search "Arthritis, Psoriatic"[MeSH] OR "Arthritis, Rheumatoid"[MeSH]  87507  
#2  Search "Adrenal Cortex Hormones"[MeSH] OR corticosteroid*  244454  
#3  Search "Methotrexate"[MeSH] OR "leflunomide"[Substance Name] OR 

"Sulfasalazine"[MeSH] OR "Hydroxychloroquine"[MeSH] 
 32512  

#12  Search "TNFR-Fc fusion protein"[Substance Name] OR etanercept OR 
"infliximab"[Substance Name] OR "adalimumab"[Substance Name] OR 
"cytotoxic T lymphocyte-associated antigen 4-immunoglobulin" OR abatacept 
OR remicade OR enbrel OR humira OR "rituximab"[Substance Name] OR 
"interleukin 1 receptor antagonist protein"[Substance Name] OR anakinra 

 16979  

#13  Search ((("CDP870 "[Substance Name] OR certolizumab OR cimzia) OR 
"efalizumab "[Substance Name] OR raptiva) OR "alefacept "[Substance Name] 
OR amevive) OR "natalizumab "[Substance Name] OR tysabri 

 1309  

#14  Search actemra OR "tocilizumab"[Substance Name]  134  
#15  Search "golimumab "[Substance Name]  32  
#16  Search #2 OR #3 OR #12 OR #13 OR #14 OR #15  290354  
#17  Search #16 AND #1  11855  
#18  Search #17 Limits: Editorial, Letter, Practice Guideline  1450  
#19  Search #17 NOT #18  10405  
#20  Search #19 Limits: Humans, English, All Adult: 19+ years  4358  
#21  Search "2009/05/01"[Entrez Date] : "3000"[Entrez Date] Limits: Humans, 

English, All Adult: 19+ years 
 89610  

#22  Search #20 AND #21 Limits: Humans, English, All Adult: 19+ years Sort by: 
PublicationDate 

 176  

 

http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=1&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=1&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=2&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=2&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=3&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=3&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=12&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=12&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=13&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=13&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=14&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=14&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=15&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=15&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=16&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=16&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=17&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=17&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=18&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=18&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=19&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=19&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=20&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=20&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=21&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=21&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=22&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=22&�
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August 2010 Search 

Search  Most Recent Queries   Result  
#1  Search "Arthritis, Psoriatic"[MeSH] OR "Arthritis, Rheumatoid"[MeSH]  89162  
#2  Search "Adrenal Cortex Hormones"[MeSH] OR corticosteroid*  248455  
#3  Search "Methotrexate"[MeSH] OR "leflunomide"[Substance Name] OR 

"Sulfasalazine"[MeSH] OR "Hydroxychloroquine"[MeSH] 
 33034  

#4  Search "TNFR-Fc fusion protein"[Substance Name] OR etanercept OR 
"infliximab"[Substance Name] OR "adalimumab"[Substance Name] OR 
"cytotoxic T lymphocyte-associated antigen 4-immunoglobulin" OR abatacept 
OR remicade OR enbrel OR humira OR "rituximab"[Substance Name] OR 
"interleukin 1 receptor antagonist protein"[Substance Name] OR anakinra 

 18212  

#5  Search ((("CDP870 "[Substance Name] OR certolizumab OR cimzia) OR 
"efalizumab "[Substance Name] OR raptiva) OR "alefacept "[Substance Name] 
OR amevive) OR "natalizumab "[Substance Name] OR tysabri 

 1468  

#6  Search actemra OR "tocilizumab"[Substance Name]  250  
#7  Search "golimumab "[Substance Name]  47  
#8  Search #2 OR #3 OR #4 OR #5 OR #6 OR #7  296041  
#9  Search #1 AND #8  12290  

#10  Search #9 Limits: Editorial, Letter, Practice Guideline  1498  
#11  Search #9 NOT #10  10792  
#12  Search #11 Limits: Humans, English, All Adult: 19+ years  4578  
#13  Search ((#12) AND "2010/01/01"[Entrez Date] : "3000"[Entrez Date]) AND 

"0"[Entrez Date] : "3000"[Entrez Date] Sort by: Author 
 125  

 

http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=1&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=1&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=2&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=2&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=3&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=3&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=4&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=4&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=5&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=5&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=6&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=6&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=7&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=7&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=8&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=8&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=9&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=9&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=10&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=10&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=11&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=11&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=12&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=12&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=13&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=13&�
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January 2011 Search 

Search  Most Recent Queries  Result  
#1  Search "Arthritis, Psoriatic"[MeSH] OR "Arthritis, Rheumatoid"[MeSH] 90392  
#2  Search "Adrenal Cortex Hormones"[MeSH] OR corticosteroid* 251312  
#3  Search "Methotrexate"[MeSH] OR "leflunomide"[Substance Name] OR 

"Sulfasalazine"[MeSH] OR "Hydroxychloroquine"[MeSH] 
33430  

#4  Search "TNFR-Fc fusion protein"[Substance Name] OR etanercept OR 
"infliximab"[Substance Name] OR "adalimumab"[Substance Name] OR 
"cytotoxic T lymphocyte-associated antigen 4-immunoglobulin" OR abatacept 
OR remicade OR enbrel OR humira OR "rituximab"[Substance Name] OR 
"interleukin 1 receptor antagonist protein"[Substance Name] OR anakinra 

19150  

#5  Search ((("CDP870 "[Substance Name] OR certolizumab OR cimzia) OR 
"efalizumab "[Substance Name] OR raptiva) OR "alefacept "[Substance 
Name] OR amevive) OR "natalizumab "[Substance Name] OR tysabri 

1583  

#6  Search actemra OR "tocilizumab"[Substance Name] 305  
#7  Search "golimumab "[Substance Name] 56  
#8  Search #2 OR #3 OR #4 OR #5 OR #6 OR #7 300191  
#9  Search #1 AND #8 12597  

#10  Search #9 Limits: Editorial, Letter, Practice Guideline 1540  
#11  Search #9 NOT #10 11057  
#12  Search #11 Limits: Humans, English, All Adult: 19+ years 4714  
#13  Search ((#12) AND "2010/05/01"[Entrez Date] : "3000"[Entrez Date]) AND 

"0"[Entrez Date] : "3000"[Entrez Date] Sort by: Author 
116  

 
  

http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=1&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=1&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=2&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=2&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=3&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=3&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=4&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=4&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=5&dbase=pubmed&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?cmd=HistorySearch&querykey=5&�
http://www.ncbi.nlm.nih.gov/pubmed/advanced?querykey=6&dbase=pubmed&querytype=eSearch&�
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editorials, letters to the editor) published 
in English after 1990 in adult patients with 
rheumatoid or psoriatic arthritis AND is 
not a case report or case series? 

Yes  
No  
Cannot determine  
No, but article will be used for background  

 
Study includes one or more of the 
following pharmaceutical interventions 
(check all that apply):  

Corticosteroids  
Oral DMARDs including methotrexate, leflunomide, 
sulfasalazine, cyclosporine, hydroxychloroquine 

 

Biologic DMARDs including anakinra, etanercept, 
infliximab, adalimumab, abatacept, certolizumab, 
golimumab, tocilizumab, rituximab 
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Comparison is not of interest  

 
Study compares: Two of the included drugs  

Biological DMARD (TIM) versus placebo  
One of the included drugs versus placebo but is of 
interest because of specific outcomes such as 
adverse events 

 

Nothing of interest and article should not be included  
Cannot determine  

 
Addresses one or more of the following 
key questions (check all that apply): 

KQ1 For patients with rheumatoid arthritis or 
psoriatic arthritis, do drug therapies differ in their 
ability to reduce patient-reported symptoms, to slow 
or limit progression of radiographic joint damage, or 
to maintain remission (reduce the incidence flare-
ups? 

 

KQ2- For patients with rheumatoid arthritis or 
psoriatic arthritis,  do drug therapies differ in their 
ability to improve functional capacity or quality of life? 

 

KQ3 For patients with rheumatoid arthritis or 
psoriatic arthritis, do drug therapies differ in harms, 
tolerability, adherence, or adverse effects? 

 

KQ4  What are the comparative benefits and harms 
of drug therapies for rheumatoid arthritis and 
psoriatic arthritis in subgroups of patients based on 
stage of disease, history of prior therapy, 
demographics, concomitant therapies, or 
comorbidities? 

 

Cannot determine by the title or abstract  
None of the above  

 
Study design is one of the following: RCT 3 months or longer  

Meta-analysis or systematic review  
Observational Study (N is greater or equal to 100) 3 
months or longer 

 

Case series  
Case report  
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None of the above- but include  
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1. Should the article be excluded for any of the following reasons?

Study reported only in abstract

Wrong outcome ( i.e. pharmakinetic or intermediate outcomes)

Wrong drug (not one of the following: corticosteroids, methotrexate, leflunomide,
sulfasalazine, cyclosporine, hydroxychloroquine, anakinra, etanercept, infliximab,
adalimumab, abatacept, certolizumab, golimumab, tocilizumab, rituximab)

Wrong population (For example pediatric studies)

Wrong publication type (e.g. letter or editorial)

Wrong design ( i.e. non--systematic meta-analysis or no comparision arm)

RCT (n<100)

Other? (Please explain!)

Background article

None of the above- should be included!

 

If the article has been excluded in the above question, the next two questions do not need to be answered.

 
2. Which of the following key questions are addressed by the article

KQ1- For patients with rheumatoid arthritis or psoriatic arthritis, do drug therapies differ in their ability to reduce patient-
reported symptoms, to slow or limit progression of radiographic joint damage, or to maintain remission (reduce the incidence
flare-ups)?

KQ2- For patients with rheumatoid arthritis or psoriatic arthritis, do drug therapies differ in their ability to improve functional
capacity or quality of life?

KQ3- For patients with rheumatoid arthritis or psoriatic arthritis, do drug therapies differ in harms, tolerability, adherence, or
adverse effects?

KQ4- What are the comparative benefits and harms of drug therapies for rheumatoid arthritis and psoriatic arthritis in
subgroups of patients based on stage of disease, history of prior therapy, demographics, concomitant therapies, or
comorbidities?

None of the above

3. What is the study design?

RCT > or equal to 100

Observational > or equal to 100

Meta-analysis or systematic review (i.e. Cochrane Review)
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Abstract:
Adult-onset Still's disease is a rare systemic inflammatory
disease of unknown etiology, characterized by daily high,
spiking fevers, evanescent rash, and arthritis. There is no
single diagnostic test for adult-onset Still's disease; rather, the
diagnosis is based on clinical criteria and necessitates the
exclusion of infectious, neoplastic, and other 'autoimmune'
diseases. Proinflammatory cytokines such as interleukin (IL)-1,
IL-6, and IL-18, interferon-gamma, tumor necrosis factor, and
macrophage colony-stimulating factor are elevated in patients
with adult-onset Still's disease and are thought to have a
major role in the pathogenesis of the disease. Treatment
consists of nonsteroidal anti-inflammatory drugs,
corticosteroids, immunosuppressants (methotrexate, gold,
azathioprine, leflunomide, cyclosporin, and
cyclophosphamide), intravenous immunoglobulin, and
cytokine (tumor necrosis factor, IL-1 and IL-6) inhibitors.
Recent advances in basic immunology have enhanced our
ability to hinder the pathogenic mechanisms associated with
adult-onset Still's disease and have led to a paradigm shift
where targeted treatments have an increasingly important
role.
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1. Original research (no review articles, editorials, letters to the
editor) published in English after 1990 in adult patients with
rheumatoid or psoriatic arthritis AND is not a case report or case
series?
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No
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No, but article will be used for background
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2. Study includes one or more of the following pharmaceutical
interventions (check all that apply):

Corticosteroids

Oral DMARDs including methotrexate, leflunomide,
sulfasalazine, cyclosporine, hydroxychloroquine

Biologic DMARDs including anakinra, etanercept,
infliximab, adalimumab, abatacept, certolizumab, golimumab,
tocilizumab, rituximab

Cannot determine

Comparison is not of interest

3. Study compares-

Two of the included drugs

Biological DMARD (TIM) versus placebo

One of the included drugs versus placebo but is of interest
because of specific outcome such as adverse events

Nothing of interest and article should not be included

Cannot determine
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4. Addresses one or more of the following key questions (check
all that apply):

KQ1 For patients with rheumatoid arthritis or psoriatic
arthritis, do drug therapies differ in their ability to reduce
patient-reported symptoms, to slow or limit progression of
radiographic joint damage, or to maintain remission (reduce the
incidence flare-ups)?

KQ2- For patients with rheumatoid arthritis or psoriatic
arthritis, do drug therapies differ in their ability to improve
functional capacity or quality of life?

KQ3 For patients with rheumatoid arthritis or psoriatic
arthritis, do drug therapies differ in harms, tolerability,
adherence, or adverse effects?

KQ4 What are the comparative benefits and harms of drug
therapies for rheumatoid arthritis and psoriatic arthritis in
subgroups of patients based on stage of disease, history of
prior therapy, demographics, concomitant therapies, or
comorbidities?

Cannot determine by the title or abstract

None of the above

5. Study design is one of the following:

RCT 3 months or longer

Meta-analysis or systematic review

Observational Study (N is greater or equal to 100) 3 months
or longer

Case series

Case report
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State: Excluded, Level: 1
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1. Author, Year, Study name if applicable (i.e. BeST):

Enlarge    Shrink     
2. Country and setting:

If more than a couple of countries are included just call it multinational. Settings include primary care, hospitals, university clinics, doctors o

 

3. Source of funding

Pharmaceutical company or other commercial source- please list name.

Government or non-profit organization- please list name.

Not reported

4. Condition being treated:
Rheumatoid arthritis

Psoriatic arthritis

Other? Please explain

5. STUDY DESIGN
Controlled Trials

Observational
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6.
What is being compared?
 

 

1 Oral DMARD vs 1 Oral DMARD

1 Oral DMARD vs 1 BIOLOGIC

1 Oral DMARD vs 1 Corticosteroid
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1 BIOLOGIC vs Placebo

Combination therapy vs Combination therapy

SINGLE DRUG vs Combination therapy

Strategy (Describe the strategy in detail for each arm in the 'Other' text box for numbers 8-12)

7. How many comparison arms does this study have?           
2 ARMS

3 ARMS

4 ARMS

5 ARMS
Clear Selection
8. Check off the drug(s) studied for ARM 1 and put dosage and frequency in the adjacent box  

Methylprednisolone

Prednisone

Prednisolone

Methotrexate

Leflunomide

Sulfasalazine

Hydroxychlorquine

Etanercept

Infliximab

Adalimumab

Anakinra

Abatacept

Rituximab

Certolizumab

Golimumab

Tocilizumab

Placebo

Other (describe)

9. Check off the drug(s) studied for ARM 2 and put dosage and frequency in the adjacent box  

Methylprednisolone

Prednisone

Prednisolone
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Methotrexate

Leflunomide

Sulfasalazine

Hydroxychlorquine

Etanercept

Infliximab

Adalimumab

Anakinra

Abatacept

Rituximab

Certolizumab

Golimumab

Tocilizumab

Placebo

Other (describe)

10. Check off the drug(s) studied for ARM 3 and put dosage and frequency in the adjacent box  

Methylprednisolone

Prednisone

Prednisolone

Methotrexate

Leflunomide
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Adalimumab

Anakinra

Abatacept

Rituximab

Certolizumab
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Golimumab

Tocilizumab

Placebo

Other (describe)

11. Check off the drug(s) studied for ARM 4 and put dosage and frequency in the adjacent box  

Methylprednisolone

Prednisone

Prednisolone

Methotrexate

Leflunomide

Sulfasalazine

Hydroxychlorquine

Etanercept

Infliximab

Adalimumab

Anakinra

Abatacept

Rituximab

Certolizumab

Golimumab

Tocilizumab

Placebo

Other (describe)

12. Check off the drug(s) studied for ARM 5 and put dosage and frequency in the adjacent box  

Methylprednisolone

Prednisone

Prednisolone

Methotrexate

Leflunomide

Sulfasalazine
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Hydroxychlorquine

Etanercept

Infliximab

Adalimumab

Anakinra

Abatacept

Rituximab

Certolizumab

Golimumab

Tocilizumab

Placebo

Other (describe)

13. Research objective (Please be brief and concise):

Enlarge    Shrink     
14. Overall study n =

Enlarge    Shrink     
15. Duration of study:

Enlarge    Shrink     
16. Inclusion criteria (check all that apply and list additional criteria in the text box)

MTX Naive

Early RA

Treatment resistant

Additional inclusion criteria

17.  

Exclusion criteria

Enlarge    Shrink     
POPULATION CHARACTERISTICS
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ARM 1 ARM 2 ARM 3

18. Intervention/Treatment

19. # in group (n):

20. Age (mean):

21. Sex, female (%):

22. Race, white (%):

23. Race, black (%):

24. Ethnicity, Latino (%):

25. Disease duration (mean &
SD):

26. DMARD use (%):

27. Corticosteroid use (%):

28. MTX naive (%):

29. Treatment resistant (%):

30. Patients with early RA, three
years or less, (%):                  

31. Baseline DAS score:

32. Tender joint count:

33. Swollen joint count:

34. Required	  treatment	  for	  latent
TB:
35. Other population
characteristics?
 

RESULTS: Outcome Measures and Health Outcomes
(Enter results for all time points and please specify units for all results)

 

 

ARM 1 ARM 2 ARM 3

36. ACR 20, %, (CI/SD/P value):

37. ACR 50, %, (CI/SD/P value):

38. ACR 70, %, (CI/SD/P value):

39. PASI	  20,	  %, (CI/SD/P
value):                                
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40. PASI	  50,	  %, (CI/SD/P
value):                                
41. PASI	  70,	  %, (CI/SD/P
value):                                
42. HAQ, mean
difference/absolute
difference (CI/SD/P
Value):                                           
43. DAS, mean
difference/absolute
difference (CI/SD/P
Value):                                           
44. SF-36, mean
difference/absolute
difference (CI/SD/P
Value):                            
45. PsARC, mean
difference/absolute
difference (CI/SD/P
Value):                          
46. Radiographic measures, mean
difference/absolute
difference (CI/SD/P
Value):               
47. Quality of life scales (please
name), mean difference/absolute
difference (CI/SD/P
Value):                              
48. Others, (please name); mean
difference/absolute
difference (CI/SD/P Value): 
                               
ATTRITION AND ADHERENCE

ARM 1 ARM 2 ARM 3

49. Overall attrition/withdrawal
(n):                                          
50. Withdrawals due to adverse
events (n):                                  
51. Withdrawals due to lack of
efficacy	  (n):                                  
52.
Adherent/compliant (n):                 
                        
53. Other attrition related comments?

Enlarge    Shrink     
RESULTS: Adverse Events, n
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ARM 1 ARM 2 ARM 3

54. Overall adverse events
reported (n):           

55. Death (n):

56. Lymphoma or leukemia (n):

57. Skin cancer (basal cell or
squamous cell) (n):

58. Other cancer (specify) (n):

59. Cardiovascular events
(specify) (n):
60. Hepatotoxicity/elevated liver
enzymes (n):

61. Tuberculosis (n):

62. Pneumonia (n):

63. Upper respiratory infection (n):

64. Urinary tract infection (n):

65. Other infections (specify)
(n):       

66. Fractures (n):

67. Infusion/injection site
reactions (n):

68. Skin rash (n):

69. Demyelenation or multiple
sclerosis (n):
70. Progressive multifocal
leukoencephalopathy	  (n):

71. Headache (n):

72. Dizziness	  (n):

73. Nausea	  or	  vomiCng (n):

74. Abdominal	  pain	  (n):

75. GI bleed or ulcer (n):

76. Bowel obstruction (n):

77. Other GI symptoms (specify)
(n):

78. Other AEs 1 (n):

79. Other AEs 2 (n):

80. Other AEs 3 (n):
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81. Other AEs 4 (n):

82. Any other AEs:

Enlarge    Shrink     
83. Which Key Question(s) does this study address (check all that apply)?

KQ1- For patients with rheumatoid arthritis or psoriatic arthritis, do drug therapies differ in their ability to reduce disease activity, to slow or limit progress

KQ2- For patients with rheumatoid arthritis or psoriatic arthritis, do drug therapies differ in their ability to improve functional capacity or quality of life?

KQ3- For patients with rheumatoid arthritis or psoriatic arthritis, do drug therapies differ in harms, tolerability, adherence, or adverse effects?

KQ4- What are the comparative benefits and harms of drug therapies for rheumatoid arthritis and psoriatic arthritis in subgroups of patients based on sta

 

Quality Review for Controlled Trials
84. Randomization adequate?

Yes

No

Not randomized

Method not reported
Clear Selection
85. Allocation concealment adequate?

Yes

No

Not randomized

Method not reported
Clear Selection
86. Groups similar at baseline?

Yes

No (what are the differences)

Not reported

Not applicable

Clear Selection
87. Outcome assessors blinded?

Yes

No

Yes, but method not described

Not reported
Clear Selection
88. Care provider blinded?

Yes

No

Yes, but method not described

Not reported

mbykowski
Typewritten Text
B-16



Clear Selection
89. Patient blinded?

Yes

No

Yes, but method not described

Not reported
Clear Selection
90. Overall attrition high ( > 20%)?

Yes (please state how high)

No
Clear Selection
91. Differential attrition high (> 15%)?

Yes (please state difference)

No
Clear Selection
92. Were the outcome measures valid and reliable?

Yes

No

Not reported
Clear Selection
93. Were the outcome measures equally applied?

Yes

No

Not reported
Clear Selection
94. Was the statistical analysis based on intention-to-treat (ITT)?

Yes

No

Cannot tell

Not applicable
Clear Selection
95. Were there any post-randomization exclusions?

Yes (how many?)

No

Cannot tell
Clear Selection
96. Quality rating for efficacy/effectiveness

Good

Fair

Poor

If poor, why?
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Quality Review for Observational Studies
 

97. Were both groups selected from the same source population?
Yes

No

Yes, but method not described

Not reported
Clear Selection
98. Did both groups have the same risk of having the outcome of interest at baseline?

Yes

No

Not reported
Clear Selection
99. Were subjects in both groups recruited over the same time period?

Yes

No

Yes, but method not described

Not reported
Clear Selection
100. Were measurement methods adequate and equally applied to both groups?

Yes

No

Not reported
Clear Selection
101. Was an attempt made to blind the outcome assessors?

Yes

No

Yes, but method not described

Not reported
Clear Selection
102. Was the time of follow-up equal in both groups?

Yes

No

Not reported
Clear Selection
103. Overall attrition high ( > 20%)?

Yes (please state how high)

No
Clear Selection
104. Differential attrition high (> 15%)?

Yes (please state difference)

No
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Clear Selection
105. Was confounding accounted for either through study design or statistical analysis?

Yes

No

Yes, but method not described

Not reported
Clear Selection
106. Did the statistical analysis adjust for different lengths of follow-up?

Yes

No

Yes, but method not described

Not reported
Clear Selection
107. Was the length of follow-up adequate to assess the outcome of interest?

Yes

No

Not reported
Clear Selection
108. Quality rating for observational studies

Good

Fair

Poor

Why?

109. Any other quality related comments?

Enlarge    Shrink     

Quality Review for Adverse Events
110.  Methods of adverse effects assessment

Patient reported

Physical exam at study visits

Lab evaluations

Standardized scale (e.g. WHO, UKU-SES)

other (please specify)

111. Adverse events pre-specified and defined?
Yes

No
Clear Selection
112.
Measurement techniques non-biased and adequately described?

Yes

No
Clear Selection
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113. Quality rating adverse events assessment:
Good

Fair

Poor
Clear Selection
114. First abstraction done by:

Karen Crotty

Katrina Donahue

Rick Hansen

Dan Jonas

Linda Lux

Robert Roubey

Rachael Scheinman

Other (please write your name in the adjacent box):

Clear Selection
115. Second abstraction done by:

Karen Crotty

Katrina Donahue

Rick Hansen

Dan Jonas

Linda Lux

Robert Roubey

Rachael Scheinman

Other (please write your name in the adjacent box):

Clear Selection
116. Study is already included in systematic review/meta-analysis and does not need to be put in an evidence table (Y/N)

Yes

No
Clear Selection
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Appendix E. Evidence Tables 
 
Index of Studies by Key Question  
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RCTs and other studies found in Evidence Table 1 

Allaart, 2006 – found under Goekoop‐Ruiterman, 2005 
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Boers, 1997 
Breedveld, 2006 
Capell, 2006 
Choy, 2008 
Cohen, 2001 – found under Strand 1999 

Cohen, 2006 
Combe, 2006 
Dougados, 1999 
Emery, 2000 
Emery, 2006 
Emery, 2008 
Emery, 2008 
Emery, 2009 
Emery, 2010 
Emery, 2010 
Fernandez‐Nebro, 2007 
Finckh, 2007 
Finckh, 2009 
Fleischmann, 2009 
Furst, 2003 
Geborek, 2002 

Genovese, 2002 – found under Bathon 2000 
Genovese, 2004 

Genovese, 2005 – found under Bathon 2000 
Genovese, 2008 

Goekoop‐Ruiterman, 2005 

Goekoop‐Ruiterman, 2007 – found under Goekoop‐Ruiterman 2005 
Haagsma, 1997 
Hetland, 2010 
Hoff, 2009 
Hyrich, 2006 
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Hyrich, 2006 [Change ET to say 2006] in 2003 file 
Karanikola, 2008 
Kavanaugh, 2008 – found under Klareskog 2004 
Kay, 2008 
Keystone, 2008 

Keystone, 2008 – found under Cohen 2006 
Keystone, 2009 
Keystone, 2009 – found under Cohen 2006 
Keystone, 2010 
Kievit, 2008 
Kim, 2007 
Kirwan, 2004 
Klareskog, 2004 
Korpela, 2004 – found under Mottonen 1999 
Kremer, 2006  
Kremer, 2010 
kristensen, 2006 
Kristensen, 2007 
Larsen, 2001 – found under Smolen 1999 
Lee, 2008 
Listing, 2006 
Maillefert, 2003 – found under Dougados 1999 
Maini, 2006 
Miyasaka, 2008 
Mottonen, 1999 
Mottonen, 2002 – found under Mottonen 1999 
Nishimoto, 2009 
O'Dell, 1996 
O'Dell, 2002 
Osiri, 2002 
Schiff, 2008 
Schipper, 2009 
Sharp, 2000 – found under Smolen 1999 
Smolen, 1999 
Smolen, 1999 
Smolen, 2005 – found under Breedveld 2004 
Smolen, 2006 – found under St. Clair 2004 
Smolen, 2008 
Smolen, 2009 
Smolen, 2009 
St. Clair, 2004 
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Strand, 1999 
Svensson, 2005 
van der Heijde, 2005 – found under Klareskog 2004 
van der Heijde, 20062005 – found under Klareskog 2004 
van der Heijde, 20062005 – found under Klareskog 2004 
van der Kooij, 2008 
van der Kooij, 2009 – found under Goekoop-Ruiterman 2005 
van der Kooij, 2009 – found under Goekoop-Ruiterman 2005 
van Riel, 2006 
van Vollenhoven, 2009 
Weaver, 2006 
Weinblatt, 1999 
Weinblatt, 2007 
Westhovens, 2006 
Westhovens, 2009 
Zhang, 2006 
Zink, 2005 

 
Systematic Reviews and Meta-analyses found in Evidence Table 2 

Alonso-Ruiz, 2008 
Bergman, 2010 
Clark, 2004 
Devine, 2011 
Gartlehner, 2006 
Gaujoux-Viala, 2010 
Hochberg, 2003 
Kirwan, 2009 
Kuriya, 2010 
Nam, 2010 
Osiri, 2002/9 
Singh, 2009 
Singh, 2009 
Singh, 2010 
Singh, 2010 
Wailoo, 2006 
Wiens, 2010 
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RCTs and other studies found in Evidence Table 1 
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Boers, 1997 
Breedveld, 2006 
Capell, 2006 
Choy, 2008 
Cohen, 2001 – found under Strand 1999 
Combe, 2006 
Combe, 2009 
Dougados, 1999 
Emery, 2000 
Emery, 2006 
Emery, 2006 
Emery, 2008 
Emery, 2008 
Emery, 2009 
Emery, 2010 
Fernandez-Nebro, 2007 
Finckh, 2009 
Genovese, 2002 – found under Bathon 2000 
Genovese, 2005 – found under Bathon 2000 
Goekoop-Ruiterman, 2005 
Goekoop-Ruiterman, 2007 – found under Goekoop-Ruiterman 2005 
Haagsma, 1997 
Hassett, 2008  
Kekow, 2010 
Keystone, 2008 – found under Cohen 2006 
Kievit, 2008 
Kirwan, 2004 
Klareskog, 2004 
Korpela, 2004 – found under Mottonen 1999 
Kosinski, 2002 – found under Bathon 2000 
Kremer, 2010 
Landewe, 2002 – found under Boers 1997 
Li, 2008 
Listing, 2006 
Maillefert, 2003 – found under Dougados 1999 
Mease, 2008 
Mottonen, 1999 
Nishimoto, 2009 
Osiri, 2002 
Puolakka, 1487 – found under Mottonen 1999 
Schiff, 2008 
Scott, 2000 – found under Smolen 1999 
Smolen, 1999 
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Smolen, 2005 – found under Breedveld 1004 
Smolen, 2006 – found under St. Clair 2004 
St. Clair, 2004 
Strand, 1999 
Svensson, 2005 
van der Heijde, 2005 – found under Klareskog 2004 
van der Heijde, 2006 – found under Klareskog 2004 
van der Heijde, 2006 – found under Klareskog 2004 
van der Kooij, 2009 – found under Goekoop-Ruiterman 2005 
van der Kooij, 2009 – found under Goekoop-Ruiterman 2005 
van Riel, 2008 
Weaver, 2006 
Weinblatt, 2007 
Wells, 2008 – found under Westhovens 2006 
Westhovens, 2006 
Westhovens, 2009 

 
Systematic Reviews and Meta-analyses found in Evidence Table 2 

Gaujoux-Viala, 2010 
Mertens, 2009 
Osiri, 2002/9 
Singh, 2010 
Singh, 2010 

 
KQ3 
RCTs and other studies found in Evidence Table 1 

Allaart, 2006 – found under Goekoop-Ruiterman 2005 
Askling, 2005 
Askling, 2005 
Askling, 2005 
Askling, 2009 
Baecklund, 2006 
Bathon, 2000 
Bergstrom, 2004 
Bernatsky, 2007 
Boers, 1997 
Brassard, 2006 
Brassard, 2009 
Breedveld, 2006 
Brown, 2002 
Burmester 
Cannon, 2004 
Capell, 2006 
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Chakravarty, 2005 
Choy, 2008 
Chung, 2003 
Cohen, 2001 – found under Strand 1999 
Cohen, 2006 
Combe, 2006 
Combe, 2009 
Curtis, 2007 
Curtis, 2007 
Curtis, 2007 
DeBandt, 2005 
den Broeder, 2007 
Dixon, 2006 
Dixon, 2007 
Dixon, 2010 
Doran, 2002 
Dougados, 1999 
Duclos, 2006 
Edwards, 2007 
Emery, 2000 
Emery, 2006 
Emery, 2008 
Emery, 2008 
Emery, 2009 
Emery, 2010 
Emery, 2010 
Feltelius, 2005 
Fernandez-Nebro, 2007 
Fleischmann, 2003 
Fleischmann, 2006 – found under Fleischmann 2003 
Fleischmann, 2009 
Flendrie, 2003 
Flendrie, 2005 
Fuerst, 2006 
Furst, 2003 
Galloway, 2011 
Geborek, 2002 
Geborek, 2005 
Genovese, 2002 – found under Bathon 2000 
Genovese, 2004 
Genovese, 2005 – found under Bathon 2000 
Genovese, 2008 
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Goekoop-Ruiterman, 2005 
Goekoop-Ruiterman, 2007 – found under Goekoop-Ruiterman 2005 
Gomez-Reino, 2003 
Greenberg, 2010 
Grijalva, 2007 
Grijalva, 2010 
Haagsma, 1997 
Harley, 2003 
Harrison, 2009 
Hetland, 2010 
Hjardem, 2007 
Hyrich, 2006 [Change ET to say 2006] in 2003 file 
Hyrich, 2007 
Jacobsson, 2005 
Karanikola, 2008 
Karstila, 2010 
Kawakami, 2010 
Kay, 2008 
Keane, 2001 
Keystone, 2008 
Keystone, 2009 
Kim, 2007 
Kirwan, 2004 
Klareskog, 2004 
Korpela, 2004 – found under  Mottonen 1999 
Kremer, 2002 
Kremer, 2006  
Kremer, 2010 
kristensen, 2006 
kristensen, 2006 
Kwon, 2003 
Lacaille, 2008 
Langer, 2003 
Lebwohl, 2005 
Lee, 2002 
Lee, 2008 
Li, 2010 
Listing, 2005 
Listing, 2008 
Maini, 2004 – found under Breedveld 2004 
Malyshev, 2008 
Marchesoni, 2009 
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McDonald, 2009 
Michaud, 2006 
Migliore, 2009 
Miyasaka, 2008 
Mohan, 2001 
Mohan, 2004 
Nadareishvili, 2008 
Naranjo, 2008 
Nishimoto, 2009 
Nuki, 2002 
O'Dell, 1996 
O'Dell, 2002 
O'Dell, 2006 
Osiri, 2002 
Pallavicini, 2010 
Pan, 2009 
Russell, 2007 
Saag, 1994 
Salliot, 2006 
Schaible, 2000 
Schiff, 2006 
Schiff, 2008 
Schipper, 2009 
Schneeweiss, 2007 
Setoguchi, 2006 
Setoguchi, 2008 
Shin, 2006 
Slifman, 2003 
Smitten, 2007 
Smitten, 2008 
Smolen, 1999 
Smolen, 1999 
Smolen, 2008 
Smolen, 2009 
Sokolove, 2010 
Solomon, 2006 
St. Clair, 2004 
Strand, 1999 
Strand, 2006 
Strangfeld, 2009 
Strangfeld, 2010 
Suissa, 2004 
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Suissa, 2006 
Suissa, 2006 
Svensson, 2003 
Svensson, 2005 

van der Heijde, 2006 –f ound under Klareskog 2004 
van der Heijde, 2006 – found under Klareskog 2004 
van der Kooij, 2009 – found under Goekoop-Ruiterman 2005 
van Halm, 2006 
van Riel, 2006 
van Vollenhoven, 2009 
Wallis, 2004 
Wasserman, 2004 
Weinblatt, 1999 
Weinblatt, 2006 
Weinblatt, 2006 
Weinblatt, 2007 
Westhovens, 2006 
Westhovens, 2009 
Wolfe, 2004 
Wolfe, 2004 
Wolfe, 2004 
Wolfe, 2006 
Wolfe, 2007 
Wolfe, 2007 
Wolfe, 2007 
Zhang, 2006 
Zink, 2005 

 
Systematic Reviews and Meta-analyses found in Evidence Table 2  

Alonso-Ruiz, 2008 
Bernatsky, 2010 
Bongartz, 2006 
Bongartz, 2009 
Gartlehner, 2006 
Leombruno, 2009 
Maetzel, 2000 
Martinez Lopez, 2009 
Mertens, 2009 
Osiri, 2002, 2009 
Salliot, 2009 
Schipper, 2009 
Singh, 2009 
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Singh, 2009 
Singh, 2010 
Singh, 2010 
Wiens, 2009 
Wiens, 2010 

 
KQ4 
RCTs and other studies found in Evidence Table 1 

Keystone, 2009 
Schiff, 2004 
Schiff, 2006 – found under Fleischmann 2003 
Solomon, 2006 
Tesser, 2004 – found under Fleischmann 2003 

 
Systematic Reviews and Meta-analyses found in Evidence Table 2 

Rheumatoid Arthritis Clinical Trial Archive Group, 1995 
 

Abbreviations used in the evidence tables 
ACR American College of Rheumatology 
ADA adalimumab 
AEs adverse events 
AIDS acquired immunodeficiency syndrome 
AIMS Arthritis Impact Measurement Scales 
ANA anakinra 
ARA American Rheumatism Association criteria (pre-1987) 
AS ankylosing spondylitis 
ASHI Arthritis-Specific Health Index (Medical Outcomes Study Short Form SF-36 Arthritis-specific  
 Health Index)  
AUC area under the curve 
BUD budesonide 
Ccs corticosteroids 
CFS chronic fatigue syndrome 
CHF coronary heart failure 
Cm centimeters 
Combo combination therapy  
CI confidence interval 
CHD coronary heart disease 
COPD Chronic Obstructive Pulmonary Disease 
CRP C-reactive protein 
CVD cardiovascular disease 
CXT cyclophosamide 
CYP cyclosporine 
Ds days 
DM diabetes mellitus 
DAS Disease Activity Score  
DMARD disease modifying antirheumatic drug 
D-HAQ Dutch version of the Health Assessment Questionnaire (HAQ) 
EQ-5D– Quality of Life Questionnaire 
ESR erythrocyte sedimentation rate 
ETA etanercept 
EULAR European League against Rheumatism 
EuroQol EQ-5D  European Quality of Life Questionnaire 
EuroQOL VAS European Quality of Life Visual Analogue Scale 
GI gastrointestinal 
HAQ Health Assessment Questionnaire 
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HAQ-DI Disability Index of the Heath Assessment Questionnaire (HAQ) 
HIV Human immunodeficiency virus 
HLA-DR4 Human immune-response, D-related antigen encoded by the D locus on chromosome 6 
HR hazard ratio 
HRQOL health related quality of life 
ICD International Classification of Diseases 
INF infliximab 
ISRs injection site reactions 
ITT intention to treat 
JRA juvenile rheumatoid arthritis 
HCQ hydroxychloroquine 
JSN  joint space narrowing 
LEF leflunomide 
MTX methotrexate 
Mg milligrams 
mSharp Scale Modified Sharp Method for Scoring Radiographs 
mos months 
MHAQ Modified Health Assessment Questionnaire 
NSAIDs non-steroidal anti-inflammatory drugs 
NSFHS National Survey of Functional Health Status 
NA not applicable 
NMSC non-melanoma skin cancer 
NR not reported 
NS not significant 
NYHA New York Heart Association 
OA osteoarthritis 
OR odds ratio 
OMERACT Outcome Measures in Rheumatology Clinical Trials 
PASI Psoriasis Area and Severity Index 
PNL prednisolone 
PRED prednisone 
PsA psoriatic arthritis 
PsARC Psoriatic Arthritis Response Scale  
Pt patient 
PY person-year 
QOL quality of life 
RCT randomized controlled trial 
RAI Ritchie Articular Index 
RA rheumatoid arthritis 
RDS radiological damage score 
RF rheumatoid factor 
RIT rituximab 
RR risk ratio 
SAEs serious adverse events 
SAARDs slow-acting anti-rheumatic drugs 
SCC squamous cell carcinoma 
SD standard deviation 
SF-36 Medical Outcomes Study Short Form 36 Health Survey 
SJC swollen joint count 
SHS Sharp/van der Heijde Method (SHS) for Scoring Radiographs 
SIR standardized incidence ratio 
SLE Systemic Lupus Erythematosus 
SMR standardized morbidity ratio 
SSZ sulfasalazine 
SSTG South Swedish Arthritis Treatment Group 
TB Tuberculosis 
TIM targeted immune modulator 
TJC tender joint count 
TNF tumor necrosis factor 
Txt treatment 
URTI upper respiratory tract infection 
UTI urinary tract infection 
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w/o with out 
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Evidence Table 1. Randomized controlled trials and observational studies 

S tudy  
C harac teris tic s   

Inc lus ion and E xc lus ion 
C riteria  

C harac teris tic s  and 
Interventions  

B as eline Dis eas e 
and T reatment 
C harac teris tic s  Health Outc omes  

Advers e 
E vents  

(%) 

Analys is  and 
Quality 
R ating 

Author, yr: 
Askling et al., 2005 1 

Country, Setting: 
Sweden; registries  

Funding: 
Swedish Cancer Society; AFA 
Insurance Company; Wyeth-Ayerst; 
Schering-Plough; Abbott 
Immunology; Bristol-Myers Squibb; 
King Gustav V; Österlund and Kock 
Foundations; Reumatikerför-bundet  

Research Objective: 
The risk of TB pts with RA 

Study Design: 
Retrospective cohort study  

Overall N: 
36,115 w/ RA  

Study Duration:  
467,770 PY 

Inclusion Criteria: 
• Diagnosed with RA 

according to ACR criteria 
• RA inpatient btwn 1964 

to 2001 

Exclusion Criteria: 
• Psoriatic arthritis, SLE, or 

AS diagnosis 
 

Interventions, 
dose: 
D1: RA inpatient 
D2: Early RA 
D3: TNF treated RA 

N: 
D1: 31,185 
D2: 2430 
D3: 2500 

Mean age, yrs: 
D1: 0-39: 
19.08%;40-59: 
40.80%;60-79: 
35.90%;80+: 4.22% 
D2: 0-39: 
15.80%;40-59: 
38.40%;60-79: 
41.60%;80+: 4.20% 
D3: 0-39: 
18.40%;40-59: 
49.44%;60-79: 
30.52%;80+: 1.64% 

Sex, % female: 
D1: 73.4 
D2: 70.2 
D3: 73.4 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid 
use, %: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: NA 
D2: 3.6 
D3: 5.8 

HAQ: 
D1: NA 
D2: 0.8 
D3: 1.84 

TB cases:  
D1: 27 
D2: 2 
 

1987 to 2001  
• RA inpatient vs. 

General RR 3.9 (95% 
CI,3.1-5.0) 

• RA inpatient vs. 
General inpatient RR 
1.6 (95% CI,1.3-1.9) 

1999 to 2001 
• RA inpatient vs. 

General were at 
increased risk of TB 
RR 2.0, (95% CI,1.2-
3.4) 

• TNF treated RA had 
a 4-fold increased 
risk of TB RR 4.0, 
(95% CI,1.3-12) vs. 
RA inpatient 

NA Overall 
Attrition 
Rate, %: 
NA 

ITT Analysis: 
NA  

Quality 
Rating: 
Good 
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Evidence Table 1. Randomized controlled trials and observational studies 

S tudy  
C harac teris tic s   

Inc lus ion and E xc lus ion 
C riteria  

C harac teris tic s  and 
Interventions  

B as eline Dis eas e 
and T reatment 
C harac teris tic s  Health Outc omes  

Advers e 
E vents  

(%) 

Analys is  and 
Quality 
R ating 

Author, yr: 
Askling et al., 2005 2 

Country, Setting: 
Sweden, 

Multicenter Funding: 
Swedish Cancer Society; insurance 
company AFA; Wyeth Ayerst, 
Schering-Plough, Abbott, Bristol 
Myer Squibb; Swedish National 
Board of Health and Welfare  

Research Objective: 
Cancer pattern of contemporary pts 
with RA and risk of solid cancer after 
TNF  

Study Design:  
Retrospective cohort study  

Overall N: 
60,930  

Study Duration:  
NR 
 

Inclusion Criteria: 
• Inpatient Register RA 

cohort: inpts > 16 yrs or 
age ever discharged 
with an RA diagnosis 
between January 1990 
and December 31 2003 

• Early RA cohort: pts 
diagnosed within 1 yr 
with RA from 1995 
through 2003.  

• TNF antagonist cohort: 
pts with RA treated with 
ETA, INF, or ADA from 
a Swedish registry of pts 
treated with anti-TNF 
medications 
Exclusion Criteria: 

• Pregnant or lactating 
• Inpatient Register RA 

cohort 
• Pts discharged with 

SLE, AS, or PsA 
• Observed and expected 

cancers during the 1st yr 
of follow up 

Interventions, 
dose: 
D1: Inpatient RA 
Cohort 
D2: Early Arthritis 
RA Cohort 
D3: TNF antagonist 
cohort 

N: 
NR 

Mean age, yrs: 
NR 

Sex, % female: 
D1: 71.4 
D2: 69.9 
D3: 74.8 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid 
use, %: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: NR 
D2: 3.5 
D3: 5.5 

% age 45-74 yrs: 
D1: 56.3 
D2: 65.4 
D3: 71.8 
 

Inpatient RA cohort: 
Based on 3379 
observed solid cancers, 
this cohort had minimally 
increased overall risk of 
solid cancer (SIR: 1.05, 
95% CI,1.01 to 1.08) 

Overall RR was 1.19 
(95% CI,1.13 to 1.26, 
N:1311) among men 
and 0.97 (95% CI,0.93 
to 1.02, N:2068) among 
women 
GI cancer risk (SIR: 
0.85, 95% CI,0.78 to 
0.93); Lung cancers 
(SIR: 1.48, 95% CI,1.33 
to 1.65); (SIR: 1.66, 95% 
CI,1.50 to 1.84); 

Early Arthritis cohort: 
138 solid cancers (SIR: 
1.1, 95% CI,0.9 to 1.3), 
women (SIR: 0.87, 95% 
CI,0.67 to 1.11, n:64) 
Men (SIR: 1.42, 95% 
CI,1.12 to 1.79, n:74) 

TNF cohort 
• 67 solid cancers 

observed (SIR: 0.9, 
95% CI,0.7 to 1.2) 

Women (SIR: 0.87, 95% 
CI,0.63 to 1.16, N:45) 
Men 1.06 (95% CI,0.67 
to 1.61, N:22) 
Risk of colorectal cancer 

NA Overall 
Attrition 
Rate, %: 
NR 

ITT Analysis: 
NA: 
retrospective 
cohort 

Quality 
Rating: 
Fair 
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Evidence Table 1. Randomized controlled trials and observational studies 

S tudy  
C harac teris tic s   

Inc lus ion and E xc lus ion 
C riteria  

C harac teris tic s  and 
Interventions  

B as eline Dis eas e 
and T reatment 
C harac teris tic s  Health Outc omes  

Advers e 
E vents  

(%) 

Analys is  and 
Quality 
R ating 

(SIR: 1.2 lung cancer 
(SIR: 1.8), breast cancer 
(SIR: 0.4), NMSC ( SIR: 
3.6) 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality Rating 

Author, yr: 
Askling, 20053 

Country, Setting: 
Sweden, Registry 
data 

Funding: 
AFA Insurance 
Company, 
Pharmas: 
Swedish National 
Board of Health 
and Welfare; 
Swedish Cancer 
Society 

Research 
Objective: 
Risks of 
hemapoetic 
malignancies, 
especially those 
with associtaed 
with TNF  

Study Design: 
Retrospective 
cohort study 

Overall N: 
Prevalent Cohort 
(inpatient): 53,067 

Study Duration:  
4 yrs 
 

Inclusion Criteria: 
• Age: Prevalence: 

16+ 
• Diagnosed with 

RA according to 
ACR criteria 

• Prevalence: 1987 

Exclusion 
Criteria: 
• Prevalence: 

discharged with 
systemic lupus, 
AS, or PsA 

 

Interventions, dose: 
D1: Prevalence 
D2: Incidence 
D3: TNF Antagonist 

N: 
D1: 53,067 
D2: 3,703 
D3: 4,160 

Mean age, yrs: 
NR 

Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

See AEs Haematopoetic 
malignancnies: 
D1: SIR: 1.7 (1.5-1.8) 
D2: SIR: 1.6 (0.9-2.6) 
D3: 2.1 (1.1-3.8) 
 

Overall 
Attrition Rate, 
%: 

ITT Analysis: 
NA 

Rating: 
Fair  
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Askling et al., 
20094 
Swedish 
Biologics 
Register 

Country and 
setting 
Sweden 

Source of 
funding 
Swedish Cancer 
Society; 
Stockholm 
County Council 

Research 
objective 
To assess the 
risk of cancer in 
RA patients 
treated with anti-
TNF therapy 

Study design 
Observational 

Overall N 
6366 (first time 
anti-TNF users) 

Duration of 
study 
25,693 person-
yrs 

Inclusion 
Criteria 
• RA patients, 

older than 16 
yrs 

• Starting 
treatment with 
TNF 
antagonists 

Exclusion 
Criteria 
 

Comparisons 
(dosage and 
frequency) 
D1: ETN: dose NR 
D2: ADA: dose NR 
D3: INF: dose NR 

Number in group 
D1: 2287 
D2: 937 
D3: 3380 
Overall: 6604 

Mean age (years) 
D1: 54 
D2: 55 
D3: 55 
Overall: 55 

Sex, % female 
D1: 77 
D2: 77 
D3: 74 
Overall: 75 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease 
duration, years 
D1: 10.7 
D2: 11.9 
D3: 10.1 
Overall: 10.6 

TJC, mean 
D1: 9.1 
D2: 8.4 
D3: 8.6 
Overall: 8.7 

SJC, mean  
D1: 9.8 
D2: 9.1 
D3: 9.4 
Overall: 9.5 

Corticosteroid use, % 
D1: 57 
D2: 56 
D3: 45 
Overall: 51 

DMARD use, %:  
D1: 64.3 
D2: 76.9 
D3: 90.7 
Overall: 80 

MTX naïve, %:  
D1: 44.3 
D2: 31.9 
D3: 12.9 
Overall: 27 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
NR 

Serious adverse 
events: 
NR 

Malignancies: 
Skin cancer (basal 
cell or squamous 
cell) (n):  
D1: 7 
D2: 2 
D3: 23 
Overall: 32 

Respiratory cancer:  
D1: 9 
D2: 2 
D3: 25 
Overall: 36 

GI cancer:  
D1: 8 
D2: 4 
D3: 19 
Overall: 31 

Reproductive cancer 
D1: 25 
D2: 10 
D3: 40 
Overall: 75 

Urogenital cancer:  
D1: 8 
D2: 1 
D3: 6 
Overall: 15 

Hematopoeietic cancer:  
D1: 8 
D2: 4 
D3: 16 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Baseline DAS score 
D1: 5.6 
D2: 5.4 
D3: 5.5 
Overall: 5.5 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

NR Overall: 28 

Other cancer:  
D1: 5 
D2: 3 
D3: 14 
Overall: 22 

Respiratory events: 
NR 

Other infections: 
NR 

GI: 
NR 

Other: 
Other AEs 1 (n): RR of 
first primary cancer 
compared to biologic 
naive patients:  
D1: 0.78 (0.61 to 1.00)  
D2: 1.09 (0.91 to 1.30) 
D3: 1.32 (0.87 to 1.98) 
Overall: 1.00 (0.86 to 
1.15, P=0.034) 

Any other AEs: RR of 
first primary cancer in 
RA patients first starting 
anti-TNF therapy versus 
starting biologic-naive 
patients: 1.00 (0.87 to 
1.17) 

RR of first primary 
cancer in RA patients 
first starting anti-TNF 
therapy versus starting 
MTX therapy: 0.99 (0.79 
to 1.24) 

RR of first primary 
cancer in RA pts first 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
starting anti-TNF 
therapy versus starting 
DMARD combination 
therapy: 0.97 (0.69 to 
1.36) 

 
  



 

E-20 
 

 

Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes 

Adverse 
Events (%) 

Analysis and 
Quality Rating 

Author, yr: 
Baecklund et al 
20065 

Country, Setting: 
Sweden, inpatient  

Funding: 
Swedish 
Rheumatism 
Society; Lions 
Cancer Research 
Foundation of 
Uppsala; AFA 
InsuranceSwedish 
Cancer Society 

Research 
Objective: 
To investigate 
which RA pts are 
at highest risk of 
lymphoma, and 
whether 
antirheumatic txt 
is hazardous or 
protective 

Study Design: 
Cohort 

Overall N: 
756 

Study Duration:  
1964 to 1995 

Inclusion Criteria: 
• Age: ≥ 16  
• RA and 

lymphoma 
• All pts receiving 

inpatient care in 
Sweden 
discharged with 
a diagnosis of 
RA (ICD) 

• Randomly 
selected as 
potential 
controls 3 
individuals from 
underlying RA 
cohort 

• From potential 
controls, we 
included first of 
3 whose 
medical record 
could be 
identified and 
who fulfilled 
ACR criteria for 
RA 

Exclusion 
Criteria: 
NR 
 

Interventions, dose: 
NR 
MTX 
SSZ 
Other?: steroids 

N: 
756 
378 cases 
378 controls 

Mean age, yrs: 
NR 

Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Risk of developing lymphoma is 
increased in subset of RA with 
severe disease.(Cases vs. 
controls) 

Inflammatory activity  
• Low inflammatory activity: 94 

(25%) vs. 278 (74%) OR 1 
(referent)  

•  Medium: 196 (52%) vs. 94 
(25%) OR 7.7 (95% CI,4.8-
12.3)  

• High: 86 (23%) vs. 4 (1%) OR 
71.3 (95% CI,24.1-211.4)  

Functional class  
• I 34 (9) vs. 138 (37) OR 1 

(referent)  
• II 185 (49) vs. 204 (54) OR 3.9 

(95% CI,2.4-6.3)  
• III 105 (28) vs. 31 (8) OR 13.8 

(95% CI,7.2-26.2)  
• IV 52 (14) vs. 3 (1) OR 67.5 

(95% CI,18.9-239.8)  
• DMARD OR 0.9 (95% CI,0.6-

1.2) 
• MTX crude OR 0.8 (95% CI,0.4-

1.4); adjusted OR 0.7 (95% 
CI,0.3-1.6) 

• SSZ; crude OR 0.6 (95% 
CI,0.4-1.0); adjusted OR 0.6 
(95% CI,0.3-1.1) 

• Oral steroids (adjusted OR 0.6 
[95% CI,0.4-0.9]) and 
intraarticular steroids (adjusted 
OR 0.4 [95% CI,0.2-0.6]), 
calculated with adjustment for 
disease activity and DMARD 
use 

NA Overall 
Attrition Rate, 
%: 
NA 

ITT Analysis: 
NA: Case 
contol study 

Quality 
Rating: 
Good 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Txt 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality Rating 

Author, yr: 
Bathon et al., 
20006; 
Genovese et al.,  
2002 7; 
Kosinski et al., 
20028; 
Genovese et al., 
20059; 
ERA  

Country, 
Setting: 
US, clinics 
 
Funding: 
Immunex 

Research 
Objective: 
To compare ETA 
and MTX in pts 
with early RA 

Study Design: 
RCT 

Overall N: 
632 (468 
extension) 

Study Duration:  
12 mos (1 year 
open label 
extension; 2 
more years, total 
of 5 yrs) 
 

Inclusion Criteria: 
• Age: 18+ 
• Diagnosed with RA 

according to ACR 
criteria 

• Duration of 
condition: < 3 yrs 

• Positive serum test 
for RF or at least 3 
bone erosions 
evident on 
radiographs of 
hands, wrists, or feet 

• At least 10 swollen 
joints and at least 12 
tender or painful 
joints 

• ESR ≥ 28 mm per 
hour 

• Serum CRP 
concentration of at 
least 2.0 mg per 
deciliter 

• Morning stiffness 
that lasted at least 
45 minutes 

• Stable doses of 
NSAIDS and PRE 
allowed 

Exclusion Criteria: 
• Prior txt with MTX 
• No other important 

concurrent illnesses 

Interventions, 
dose: 
D1: MTX  
(19 mg/wk) 
D2: ETA  
(10 mg twice wkly) 
D3: ETA  
(25 mg twice wkly) 

N: 
D1: 49 
D2: 50 
D3: 51 

Mean age, yrs: 
D1: 49 
D2: 50 
D3: 51 

Sex, % female: 
D1: 75 
D2: 75 
D3: 74 

Race, % white: 
D1: 88 
D2: 84 
D3: 86 
 

Mean disease 
duration, yrs: 
D1: 12 mos 
D2: 11 mos 
D3: 12 mos 

TJC, mean: 
D1: 30 (16.1) 
D2: 31 (15.5) 
D3: 31 (15.8) 

SJC, mean: 
D1: 24 (11.9) 
D2: 24 (11.7) 
D3: 24 (11.9) 

DMARD use, %: 
NR 

Corticosteroid 
use, % 
D1: 41 
D2: 42 
D3: 39 

MTX naive, %: 
D1: 100 
D2: 100 
D3: 100 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
D1: 100 
D2: 100 
D3: 100 

Baseline DAS, 
mean: 
NR 

First 12 weeks 
Mean changes in SF-36, HAQ, 
and ASHI significantly better in 
with ETA vs. MTX (P < 0.0001) 

16 to 52 weeks 
No significant difference in SF-
36, HAQ, and ASHI scores 
between groups 

At 6 months 
Significantly more pts on ETA (25 
mg) than on MTX achieved 
ACR50 and ACR70 responses 
(data NR, P < 0.05) 

At 12 months 

ACR 20 response rates, %:  
D1: 65  
D3: 72 (P =  0.16) 

Mean increase in Sharp score  
D1: 1.00  
D3: 1.59 (P =  0.11)  

Erosion score change 
D1: 1.03  
D3: 0.47 (P =  0.002)  
 
Despite improvement, QoL 
measures remained below 
general population (P < 0.0001); 
at start QoL measures were 
significantly below that of general 
population (P < 0.0001) 

24 month open-label 
extension:  

ACR20,% 
D1:  59  

At  year 2 

SAEs: 
20.6 

Cardiovascular 
Events: 
1.8 MI 

Malignancies: 
 3% overall  
Total events: 18  
Breast: 3 
Prostate: 3 
Colon: 3 
Lung: 12 
Malignant 
melanoma: l2  
Leukemia: 1 
Kidney: 1 
Hodgkins: 1 
Adenocarcinoma: 1  

URTI: 
Pnuemonia 2 

Overall SAE rate of 
0.093 events per pt-
year comparable to 
rate observed in first 
year of efficacy 
study,  events per pt-
year  
MTX: 0.109  
ETA: 0.091  

Overall Attrition 
Rate, %: 
19 

ITT Analysis: 
Yes 

Quality Rating:  
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Txt 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality Rating 

D3:  72 (P =  0.005); 

ACR50, %  
D1:  49  
D3:  42 

ACR 70,%  
D1:  29  
D2:  24  

HAQ improvement of at least 
0.5 units, %: 
D1:  55  
D2:  37 (P < 0.001) 

Total modified Sharp score 
change 
D1: 1.3  
D3: 3.2 (P =  0.001)  

Erosion score change 
D1: 0.7  

D3: 1.9 (P =  0.001) 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality Rating 

Author, yr: 
Bergstrom, 200410 

Country, Setting: 
US, 5 practices 

Funding: 
NR 

Research 
Objective: 
To assess if pts 
who were treated 
with TNF 
antagonists have 
a higher risk of 
developing 
coccidioido-
mycosis 

Study Design: 
Retrospective 
cohort study 

Overall N: 
985 

Study Duration:  
3 yrs 
 

Inclusion Criteria: 
• Pts with RA, 

reactive 
arthritis, PsA, 
JRA 

• Other meds 
were allowed 

Exclusion 
Criteria: 
• NA 
 

Interventions, dose: 
D1: INF  
D2: Other Anti-TNF 
alpha 
D3: control 

N: 
D1: 7 
D2: 4 
D3: 974 

Mean age, yrs: 
D1: 64.8 
D2: 64 
D3: 57.8 

Sex, % female: 
D1: 71 
D2: 75 
D3: 77 

Race, % white: 
D1: 86 
D2: 75 
D3: NR 
 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

MTX use: 
D1: 100 
D2: 50 
D3: 50 
 

Pts treated with INF are at 
higher risk for developing 
symptomatic 
coccidioidomycosis 
 
7 of 247 pts receiving INF 
and 4 of 738 pts receiving 
other therapies developed 
symptomatic 
coccidioidomycosis (relative 
risk 5.23, 95% confidence 
interval 1.54-17.71; P < 
0.01) 

NA Overall 
Attrition Rate, 
%: 
NA 

ITT Analysis: 
NA:  

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Bernatsky et al., 
200711 

Country and setting 
Canada (Province of 
Quebec), phDacy 
and hospital 
(discharge) 
databases 

Source of funding 
Not reported 

Research objective 
Assess risk of severe 
infections associated 
with use of traditional 
DMARDs and 
glucocorticoid agents 

Study design 
Cohort Study – 
Nested Analysis 

Overall N 
23,733 (RA cohort) 
For each case of 
hospitalization for 
infection that 
occurred in cohort, 
they randomly 
selected 10 controls 

Duration of study 
January 1, 1980 and 
December 31, 2003 

Quality rating  
Fair 
 

Inclusion Criteria 
• Registered in 

phDacy claims 
database of 
Re´gie 
d’assurance 
maladie du 
Que´bec 
(RAMQ) and 
Ministry of 
Health’s 
Maintenance et 
exploitation des 
donne´es pour 
l’e´tude de la 
cliente` le 
hospitalie`re 
(MEDECHO).  

• Diagnosis of RA 
using physician 
billing codes 
(ICD-9 code 
714)  

• Were dispensed 
at least 1 
DMARD after 
January 1, 
1980. 

Exclusion 
Criteria 
• Record of a 

hospitalization 
for infection at 
any time prior to 
cohort entry 
date. 

 

Interventions, Dose 
D1:  
• MTX: Dosage NR 
• LEF: Dosage NR 
• SSZ: Dosage NR 
• Hydroxychlorquine: 

Dosage NR 
• ETN: Dosage NR 
• IFX: Dosage NR 
• Glucocorticoids: 

Dosage NR 
D2:  
• MTX: Dosage NR 
• LEF: Dosage NR 
• SSZ: Dosage NR 
• Hydroxychlorquine: 

Dosage NR 
• ETN: Dosage NR 
• IFX: Dosage NR 
• Glucocorticoids: 

Dosage NR 

Number in group 
Overall: 23,733 

Mean age (years) 
Overall: 61.7 

Sex, % female 
Overall: 69.9 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR 

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
Overall: Drug exposures at 

cohort entry for RA 
subjects (n/%):  

• MTX 7044 (29.7) 
• Anti-malarial agent: 9415 

(39.7) 
• Anti-TNF agents: 261 (1.1) 
• All other DMARDs: 6180 

(26.0). 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 

ACR    
NR 

HAQ,    
NR 

DAS     
NR 

SF-36     
NR 

Radiographic measures     
NR 

Quality of life scales     
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
Overall adverse events 
reported, n:  
Overall: 1991 from entire RA 

cohort 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
Pneumonia, n: Overall: 1,315 

Other infections 
NR 

GI 
NR 

Other 
Any other AEs:  
• Entire RA cohort 

generated 156,520 person-
yrs of follow-up time, for an 
average follow-up of 6.3 
yrs. During this time, 1970 
cases of serious infection 
occurred, for an incidence 
rate of 129.1 events per 10 
000 person-years. Of 
these infections, most 
common event was 
pneumonia with 1315 
cases, for an incidence 
rate of 83.4 per 10 000 
person-years. There were 
only 21 cases of TB 
recorded. Risk for all 
infections requiring 
hospitalization appeared to 
be most elevated with 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
characteristics, %, (CI/SD/P 
value) 
Avera age at cohort entry 
• Overall: 61.7 yrs 
• % Female 
• Overall: 69.9.  

Average followup: 

Overall: 6.3 year follow up 
• After average of 6.3 yrs 

followup 
• Mean age, Cases: 71.0 yrs 
• Mean age, Controls: 71.5 

yrs  
• % Male, Overall: 65.5  

Average yearly number of 
physician visits:  
• Cases: 5.5 
• Controls: 5.1 

Events occurred at a mean 
time of 5.5 (S.D. 4.7) yrs after 
cohort entry. 
 

current exposures to 
systemic glucocorticoid 
agents (RR: 2.6, 95% CI: 
2.3 - 2.9) 

• Similar effects were seen 
with pneumonia as 
outcome (RR 2.1 (2.4-3.1). 
For MTX, there was a 
trend towards increased 
risk for all infections (RR 
1.10 (0.98-1.2), and a 
moderate increased risk 
for pneumonia (RR: 1.2, 
95% CI: 1.0 - 1.3). For 
HCQ (and chloroquine) RR 
1.1 (0.94-1.2) 

• Anti-TNF 1.9 (0.7-5.3); and 
for other DMARDs 0.9 
(0.8-1.05). Limiting sample 
to subjects aged 65 yrs 
and older, estimates were 
similar, but with suggestion 
of slightly more 
pronounced effects, noted 
particularly for MTX 
(adjusted RR: 1.3; 95% CI: 
1.1-1.5). 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Boers et al., 
199712; 
Landewe et al., 
200213; 
COBRA study 

Country, 
Setting: 
Netherlands and 
Belgium, 
multicenter 

Funding: 
Netherland 

Research 
Objective: 
Comparing 
efficacy and 
radiographic 
outcomes of 
combination of 
SSZ, MTX and 
PNL with SSZ 
alone 

Study Design: 
RCT 

Overall N: 
155 (148) 

Study Duration:  
56 wks; (5 yr 
followup) 

Inclusion Criteria: 
• Age: 18 to 69 
• Diagnosed with RA 

according to ACR 
criteria 

• Duration of 
condition < 2 yrs 

• NSAID txt at least 
3 mos, 6 or more 
active inflamed 
joints AND 
presence of 2 or 
more (9 or more 
tender joints, 
morning stiffness 
45 min or more, 
EST of 28 or more 
in first hour 

Exclusion Criteria: 
• Pregnant or 

lactating: adequate 
contraception 

• Prior txt with: 
DMARDS except 
HCQ or steroids 

• Past TB 
• Impaired renal or 

hepatic system 
serious comorbidity 
surgery in past 3 
mos 

• Unable to comply 
with protocol 

• Allergy to study 
med 

• Alcohol or 
substance abuse 

Interventions, dose: 
D1: Combined txt 
(SSZ, MTX, PNL) 
D2: SSZ Only 

SSZ: 2g/d 

MTX:  
7.5 mg/wk, weaned 
after 40 wks 

PNL:  
60 mg/d wk 1 
40 mg/d wk 2 
25 mg/d wk 3 
20 mg/d wk 4 
15 mg/d wk 5 
10 mg/d wk 6 
then 7.5 mg/d until 
wk 28 then weaned 
off 

N: 
D1: 76 
D2: 79 

Mean age, yrs: 
NR 

Sex, % female: 
D1: 66% 
D2: 52% 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 4 mos 
D2: 4 mos 

TJC, mean: 
NR 

SJC, mean: 
NR 

Antimalarial use 
(%): 
D1: 21 
D2: 24 

Corticosteroid 
use, % 
NR 

MTX naive, %: 
NR 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

Erosions on hand 
or foot xrays, %: 
D1: 74 
D2: 79 
 

At week 28 

Mean pooled index 
D1:  - 1.4 (95% CI, 1.2-1.6) 
D2:  - 0.8 (95% CI, 0.6-1.0)  
(P < 0.0001) 

ACR20, %: 
D1: 72 
D2:  49 (P =  0.006) 

ACR50, %: 
D1:  49 
D2:  27 (P =  0.007) 

DAS median change: 
D1:  -2.1 (SD 1.2) 
D2:  -1.3 (SD 1.2) (P < 0.0001) 

HAQ mean change: 
D1: -1.1 (SD 0.8) 
D2:  -0.6 (SD 0.6) (P < 0.0001) 

Sharp mean change:   
D1:  1  
D2:  4 (P < 0.001) 

At week 56 

Mean pooled index: 
D1:  1.1 (SD 0.8) 
D2:  0.9 (SD 0.8) (P = 0.20) 

DAS median change: 
D1:  1.4 (SD 1.2) 
D2:  1.3 (SD 1.4) (P =  0.78) 

HAQ mean change: 
D1:  0.8 (SD 0.8) 
D2:  0.6 (SD 0.7) (P < 0.06) 

Sharp mean change:   
D1:  2  
D2:  6 (P < 0.004) 

Overall:  
D1: 72.3 
D2: 62.0 
SAEs: 
D1: 2.6 
D2: 7.6 
Infections: 
D1: 15.8 
D2: 7.6 
Cardiovascular 
Events: 
D1: 7.9 
D2: 5.1 
Hepatotoxicity: 
D1: 2.6 
D2: 0 
 

Overall 
Attrition 
Rate, %: 
3.2 
ITT 
Analysis: 
Yes 
Quality 
Rating: 
Good 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

At week 80 

Sharp mean change: 
D1:  4  
D2:  12 (P < 0.01) 

Five yr follow up  
Sharp score mean change: 
D1:  5.6 (95% CI, 4.3, 7.1) 
(P =  0.001) 
D2:  8.6 (95%CI, 6.2-11) (P =  
0.001) 

Time averaged DAS28, 
points/yr:  
D1:   -0.07 
D2:   -0.17 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Brassard et al., 
200914 

Country and setting 
Canada, hospital 
(inpatient) or 
outpatient setting 

Source of funding 
Mentions support by 
Canadian career 
award and institutes 
Not reported 

Research objective 
Determine risk of TB 
and assess whether 
this risk is associated 
with exposure to 
DMARDs 

Study design 
Cohort – Case / 
Control 

Overall N 
Cohort consisted of 
24,282 patients with 
RA; 70.1% were 
women. mean (SD) 
subject age at time 
of cohort entry was 
61.7 (14.6) years. 

Duration of study 
1980-2003 for cohort 
and 1992-2003 for 
TB incidence rates 

Quality rating  
Fair: Confounding 
and potential bias in 

Inclusion Criteria 
• Patients 

registered in 
provincial 
phDacy claims 
database, which 
covers residents 
age ≤ 65 years, 
those who 
receive social 
assistance, and 
those who do 
not have private 
drug insurance 
through their 
employer.  

• ≥ 1 occurrence 
of diagnosis of 
RA using 
physician billing 
code for RA 
(ICD-9 code 
714) during 
inpatient or 
outpatient visit.  

• Cohort subjects 
further restricted 
to those who 
were dispensed 
≥ 1 prescription 
for DMARD 
therapy.  

• Cohort entry 
was defined by 
date of first 
DMARD 
prescription 
after 1 year of 
eligibility in 
provincial health 

Interventions, Dose 
D1:  
• MTX: dosage and 

frequency NR 
• LEF: dosage and 

frequency NR 

Other:  
• Corticosteroids: 

dosage and 
frequency NR 

• All DMARDs included 
MTX, HCQ, 
chloroquine, SSZ, 
azathioprine, LEF, 
cyclophosphamide, 
cyclosporine, gold 
compounds, 
minocycline, or 
penicillamine 

D2:  
• MTXDosage NR 
• LEF: dosage and 

frequency NR 
• Other: 

Corticosteroids: 
dosage and 
frequency NR 

Number in group 
D1: 50 
D2: 1500 
Overall: 1550 

Mean age (years) 
D1: 65 
D2: 67 
P =.06 

Sex, % female 
D1: 50 
D2: 70 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: 18 
D2: 8.1 
P = 0.03 

DMARD use, % 
D1: 72 
D2: 45.6 
P = 0.0004 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, % 
Other comorbid clinical 

conditions and risk 
factors: 

ACR    
NR 

HAQ,    
NR 

DAS     
NR 

SF-36     
NR 

Radiographic measures     
NR 

Quality of life scales     
NR 

 

Overall 
NR  

Overall adverse events 
reported, n:  
NR 

Serious adverse events 
NR  

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR  

Other 
Any other AEs:  
• RR of TB associated with 

any nonbiologic DMARD 
exposure in year prior to 
index date is 3.0 (95% CI 
1.6-5.8).  

• Current use of 
corticosteroids was also 
significantly associated 
with occurrence of TB 
(adjusted RR 2.4, 95% CI 
1.1-5.4).  

• There were 50 cases of TB 
identified during followup 
period. overall sex and 
age-standardized rate of 
TB in RA cohort for period 
1992-2003 was 45.8 cases 
per 100,000 person-years 
of followup compared with 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

population 
characteristics (older 
population). Use of 
case definitions to 
validate diagnosis of 
TB and RA 
conditions. 
 

insurance 
system.  

• TB as a primary 
hospitalization 
diagnosis (ICD-
9 codes 010-
018) or if TB 
was part of a 
medical claim. 

• Had at least 2 
classes of usual 
first-line anti-TB 
medications 
prescribed 
(isoniazid, 
rifampin, 
pyrazinamide, 
or ethambutol) 

• Treatment 
lasted at least 6 
months. 

Exclusion 
Criteria 
• TB cases that 

occurred before 
date of cohort 
entry were 
excluded from 
cohort. 

P = 0.002 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

D1: 2.0 
D2: 1.9 
Overall: : P =  0.62 

Diabetes: 
D1: 12.0 
D2: 10.1 
P = 0.67 

Use of COX-2 inhibitors: 
D1: 8.0 
D2: 5.7 
P = 0.53 

Use of NSAIDS: 
D1: 56.0 
D2: 49.9 
P = 0.39 
 

4.2 cases per 100,000 
person-years in general 
population of Quebec (SIR 
10.9, 95% CI 7.9-15.0). 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Brassard, P., et al.; 
2006; Antirheumatic  
Drugs and Risk of 
TB15 

Country and setting 
Canada; Medical and 
phDaceutical claims 
data from PhDetrics 
Patient-Centric 
Database were 
reviewed. 

Source of funding 
Not reported 

Research objective 
Quantify rate of 
Mycobacterium TB 
and assess whether 
independent use of 
DMARDs is 
associated with risk 
of developing TB 

Study design 
Cohort Study with 
Nested Case / 
Control 

Overall N 
n: 112,300 patients 
from which a nested 
case-control was 
selected (386 cases, 
38,600 controls) 

Duration of study 
September 1998 - 
December 31, 2003 

Quality rating  

Inclusion Criteria 
• Patients aged 

18 years or 
older with 1 or 
more 
occurrence of a 
diagnosis of RA  

• Dispensed 1 or 
more 
prescriptions for 
any anti-RA 
drug during 
study period 
were inlcuded in 
cohort.  

• Cases were 
those patients 
who were 
diagnosed with 
TB during study 
period.  

• For each case, 
100 controls 
were matched 
on date of 
cohort entry and 
confirmation 
that they were 
at risk for TB at 
time case 
occurred. 

Exclusion 
Criteria 
• Patients who 

had TB prior to 
cohort entry 
were excluded 
from being 
cases. 

 

Interventions, Dose 
D1:  
• MTX: dosage and 

frequency NR 
• LEF: dosage and 

frequency NR 
• SSZ: dosage and 

frequency NR 
• HCQ: dosage and 

frequency NR 
• ETN: dosage and 

frequency NR 
• IFX: dosage and 

frequency NR 
• ANK: dosage and 

frequency NR 
• Other: auronofin, 

cyclosporin, 
penacillamine, and 
cyclophosphamide: 
dosage and 
frequency NR 

D2:  
• MTX: dosage and 

frequency NR 
• LEF: dosage and 

frequency NR 
• SSZ: dosage and 

frequency NR 
• HCQ: dosage and 

frequency NR 
• ETN: dosage and 

frequency NR 
• IFX: dosage and 

frequency NR 
• ANK: dosage and 

frequency NR 
• Other: auronofin, 

cyclosporin, 
penacillamine, and 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: 46.6 
D2: 31.2 
P =.001 

DMARD use, % 
D1: biologic DMARDs 17.4%; 

Traditional DMARDs 
50.8% 

D2: biologic DMARDs 11.8% 
(P =  .008); Traditional 
DMARDs 44.1% (P = 
 .008) 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference  
NR 
 

Overall 
Overall attrition/withdrawal, n:  
NA 

Overall adverse events 
reported, n: 
D1: 386 
D2: 0 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
NR 

Any other AEs:  
• Crude and Adjusted rate 

ratio (RR) of developing 
TB, according to 
antirheumatoid arthritis 
medications use 
(cases: 386, 
controls: 38,600) 

• Use of biologic DMARDs, 
crude RR: 1.5, adjusted 
RR: 1.5 (1.1 - 1.9); 
Infliximib, crude RR: 1.7, 
adjusted RR: 1.6 (1.0 - 
2.6); ETN, crude RR: 1.4, 
adjusted RR: 1.2 (0.9 - 
1.8); ANK, crude RR: 1.5, 
adjusted RR: 1.3 (0.8 - 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Fair 
 

cyclophosphamide: 
dosage and 
frequency NR 

Number in group 
D1: 386 
D2: 38,600 

Mean age (years) 
D1: 54 
D2: 56 
P =.01 

Sex, % female 
D1: 77.2 
D2: 73.7 
P =.12 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

characteristics, %, (CI/SD/P 
value) 
D1: Diabetes 19.9%; Other 

comorbid condition 
(silicosis, chronic renal 
failure/hemodialysis, solid 
organ transplantation, 
and carcinoma) 3.8%; 
use of corticosteroids 
46.6% 

D2: Diabetes 15% (P = 
 .007)Other comorbid 
condition (silicosis, 
chronic renal 
failure/hemodialysis, solid 
organ transplantation, 
and carcinoma) 1.9% (P 
=  .007); Use of 
corticosteroids 31.2% (P 
=  0.001) 

 

2.1);  
• Use of traditional 

DMARDs, crude RR: 1.3, 
adjusted RR 1.2 (1.0 - 1.5); 
study inlcudes a 
subanalysis of 
corticosteroid use among 
cases; crude and adjusted 
rate ratio (RR) of 
developing tuberulosis 
associated with anti-
rheumatoid arthritis 
medication use stratified 
by current use of 
corticosteroids (noncurrent 
users among cases: 313, 
current users among 
cases: 73);  

• For noncurrent users on 
any biologic DMARDs, 
crude RR: 1.8, adjusted 
RR: 1.7 (1.3 - 2.3); 
noncurrent users on IFX, 
crude RR: 2.0, adjusted 
RR: 1.8 (1.1 - 3.0); 
noncurrent users on ETN, 
crude RR: 1.5, adjusted 
RR: 1.3 (0.9 - 2.0); 
noncurrent users on ANK, 
crude RR: 1.7, adjusted 
RR: 1.7 (1.1 - 2.8) 

• For noncurrent users on 
traditional DMARDs, crude 
RR: 1.5, adjusted RR: 1.4 
(1.1 - 1.8) 

• For current users also on 
any biologic DMARDs, 
crude RR: 0.7, adjusted 
RR: 0.7 (0.3 - 1.3); for 
current users also on IFX, 
crude RR: 0.9, adjusted 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

RR: 1.1 (0.3 - 3.6), for 
current users also on ETN, 
crude RR: 0.9, adjusted 
RR: 0.9 (0.4 - 2.0), for 
current users also on ANK 
rates were not estimable; 
for current users on 
traditional DMARDs crude 
RR: 0.6, adjusted RR: 0.6 
(0.4 - 1.0). 
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Study  
Characteristics  
140:  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality 
Rating 

Author, yr: 
Breedveld et al. 
200417, Maini et 
al. 2004 18 and 
Smolen et al. 
2005 19 

Country, 
Setting: 
Multinational 
Multicenter 

Funding: 
Centocor 

Research 
Objective: 
To examine the 
impact of INF + 
MTX on the 
progression of 
structural 
damage in pts 
with early RA. 
Subanalyses of 
ATTRACT, early 
RA and in non-
responders. 

Study Design: 
RCT 

Overall N =  
428 and 61 of 
these had 
available 
radiographs 

Study Duration:  
102 wks 

Inclusion Criteria: 
Previous use of 
DMARDs: current 
MTX 
6 or more swollen 
and tender joints 
ESR ≥ 28 mm/hour; 
CRP ≥ 2mg/dl 

Exclusion Criteria: 
NR 

Interventions (dose): 
D1: All 
D2: Early RA 

D3: Responders 
placebo/INF 

D4: Nonresponders 
placebo/INF 

MTXINF: 3 mg/kg 
every 4 or 8 wks and 
10 mg/kg every 4 or 8 
wks 
Placebo 

N =  
D1: 428 
D2: 82 
D3: 15/176 
D4: 73/164 

Mean age (yrs): 
D1: 54 
D2: 50 
D3: 49.7/50.6 
D4: 51.2/55.2 

Sex (% female): 
D1: 78 
D2: 79 
D3: 67/77 
D4: 82/77 

Race (% white): 
NR 

Mean disease 
duration (yrs): 
D1: 8.4 
D2: 1.7 
D3: 9.9/9.5 
D4: 10.8/11.2 

TJC (mean): 
D1: 31 
D2: 30 
D3: 32.5/32.5 
D4: 30.4/32.5 

SJC (mean): 
D1: 20 
D2: 20 
D3: 21.2/22.6 
D4: 21.5/22.7 

DMARD use (%): 
NR 

Corticosteroid use 
(%) 
NR 

MTX naïve (%): 
NR 

Txt resistant (%): 
NR 

Patients with Early 
RA (≤3 yrs): 
NR 

Baseline DAS 
(mean): 
NR 

Erosion score: 
D1: 23.5 
D2: 8.9 

 

Early RA at 102 wks- 
• Erosion scores mean 
• Placebo + MTX 12.21 

(13.32)vs. INF + MTX -
0.49 (3.89) P < 0.001 

JSN 
• Placebo + MTX 12.82 

(15.73) vs. INF + MTX -
0.05 (4.30) P < 0.001 

• Responders vs. non-
responders 

• Radiographic progression 
was much greater in pts 
receiving MTX + placebo 
than in pts receiving INF + 
MTX, (mean change in 
modified Sharp/van der 
Heijde score 6.0 in ACR20 
responders and 7.2 in 
ACR20 nonresponders in 
the MTX + placebo-treated 
group, vs. 0.1 in ACR20 
responders and 1.2 in 
ACR20 nonresponders in 
the INF + MTX-treated 
group (P < 0.01) 

• HAQ median change MTX 
0.1 vs. all INF 0.4 
P ≤ 0.006  

• SF-36 median change 
MTX 2.8 vs. all INF 6.4 
P ≤ 0.011 

SAEs: 
D1: 33 
D2: 33 
D3: 23 
D4: 29/32 

Serious Infections: 
D1: 13 
D2: 11 
D3: 13 
D4: 13/10 

Malignancies: 
D1: 1 
D2: 1 
D3: 0 
D4: 3/6 
 

Overall 
Attrition Rate 
(%): 
428 
randomised, 
259 entered 
2nd yr and 
216 
completed. 

ITT Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study  
Characteristics  
140:  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality 
Rating 

JSN score:  
D1: 28.3 
D2: 10.0 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes 

Adverse 
Events, % 

Analysis and 
Quality Rating 

Author, yr: 
Breedveld et al., 
200616 
PREMIER study 

Country, 
Setting: 
Multinational 
(Europe, North 
America, 
Australia),  
multicenter (133)  

Funding: 
Abbott 
Laboratories 

Research 
Objective: 
To compare 
efficacy and 
safety of ADA + 
MTX vs. MTX or 
ADA in pts with 
early, 
aggressive RA 
(RA) who had 
not previously 
received MTX txt 

Study Design: 
RCT 

Overall N: 
799 

Study Duration:  
2 yrs 
 

Inclusion Criteria: 
• Age: 18+ 
• Diagnosed with RA 

according to ACR 
criteria 

• Duration of 
condition: 3 yrs or 
less 

• MTX naive pts 
•  > 8 swollen joints, 

> 10 tender joints, 
and an erythrocyte 
sedimentation rate 
of > 28 

• Folic acid only 
other med allowed 

Exclusion Criteria: 
• Prior txt with: MTX, 

cyclophosphamide, 
cyclosporine, 
azathioprine 

 

Interventions, 
dose: 
D1: MTX  
(20 mg/wk) 
D2: ADA  
(40 mg/biwkly) 
D3: ADA (40 
mg/biwkly) + MTX 
(20 mg/wk) 

N: 
D1: 257 
D2: 274 
D3: 268 

Mean age, yrs: 
D1: 52 
D2: 52.1 
D3: 51.9 

Sex, % female: 
D1: 73.9 
D2: 77.4 
D3: 72 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: .8  
D2: .7 
D3: .7 

TJC, mean: 
D1: 32.3 D2: 31.8 
D3: 30.7 

SJC, mean: 
D1: 22.1 D2: 21.8 
D3: 21.1 

DMARD use, %: 
NR 

Corticosteroid use, 
% 
D1: 35.4 D2: 36.5 
D3: 35.8 

MTX naive, %: 
NR 

Txt resistant, %: 
NR 

Pts with Early RA (≤3 
yrs): NR 

Baseline DAS, mean: 
D1: 6.3 D2: 6.4 
D3: 6.3 

HAQ: 
D1: 1.5 D2: 1.6 
D3: 1.5 

Erosion score:  
D1: 13.6 D2: 11.3 
D3: 11.0 

At 6 months 

Radiographic progression; 
change in Sharp scores: 
D1:  3.5 
D2:  2.1 (P < 0.001)  
 
At 1 yr  

Radiographic progression; 
change in Sharp scores: 
D1:  5.7 
D2:  3.0 (P < 0.001)  

HAQ DI improvement, mean 
units +/- sd:  
D1: -0.8 +/- 0.7  
D2: -0.8 +/- 0.6 
D3: -1.1 +/- 0.6  
D2 vs. D1, P =  NR  
D3 vs. D1: P < 0.001  
D3 vs. D2: P =  0.002) 

At 2 yrs 

ACR50 response, %:  
D1:  43  
D2:  37 
D3:  59  
D3 vs. D2 or D1: P < 0.001 
D1 vs. D2: P= NS 

Clinical remission, %:  
D1:  25  
D2:  25 
D3:  49 (both P < 0.001) 

Radiographic progression; 
change in Sharp scores:  
D1:  10.4 
D2:  5.5 (P < 0.001) 
 
 

SAEs: 
D1: 18.5 
D2: 21.1 
D3: 15.9 

Infections: 
D1: 123 
D2: 110 
D3: 119 

Serious 
Infections: 
D1: 2.9 
D2: 0.7 
D3: 1.6 

Malignancies: 
D1: 0.4 
D2: 0.9 
D3: 0.9 

Withdrawal 
because of 
adverse 
events: 
D1:  7%  
D2:  10%  
D3: 12%   

Overall Attrition 
Rate, %: 
32% 

ITT Analysis: 
Yes 

Quality Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes 

Adverse 
Events, % 

Analysis and 
Quality Rating 

Withdrawal because of lack of 
efficacy, %:  
D1:  18 
D2:  19 
D3:  4.9 

HAQ DI improvement, mean 
units +/- sd:  
D1: -0.9 +/- 0.6  
D2: -0.9 +/- 0.7 
D3: -1.0 +/- 0.7  
D2 vs. D1, P =  NR  
D3 vs. D1; P < 0.05  
D3 vs. D2; P =  0.058 

% with HAQ DI score of zero:  
D1:  19  
D2:  19 
D3:  33  
D3 vs. D2, P < 0.001  
D3 vs. D1: P < 0.001 

% with HAQ DI improvement  
of ≥ 0.22 units from baseline:  
D1:  63  
D2:  58 
D3:  72  
D3 vs. D2, P < 0.05  
D3 vs. D1: P < 0.05 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Brown, 200220 

Country, Setting: 
US, NA 

Funding: 
Authors are from 
FDA and National 
Cancer Institute 

Research 
Objective: 
Occurrence of 
lympho-
proliferative 
disorders in pts 
treated with ETA 
and INF 

Study Design: 
Database 
analysis; AERS 
system 

Overall N: 
26 cases 

Study Duration:  
NA 
 

Inclusion Criteria: 
MedWatch reports 
submitted to FDA 
for biologic 
products ETA and 
INF. All reports 
citing neoplasms, 
benign or 
malignant, were 
reviewed. Any 
report with a 
keyword of 
lymphoma or 
mentioned 
lymphoma in text 
was investigated 
further. Cases 
reported to 
MedWatch through 
December 2000 
comprise basis for 
current summary 

Exclusion 
Criteria: 
NA 
 

Interventions, dose: 
D1: ETA (various) 
D2: INF (various)  

N: 
D1: 18 
D2: 8 

Mean age, yrs: 
D1: 64 
D2: 62 

Sex, % female: 
D1: 61.1 
D2: 25.0 

Race, % white: 
NR 
 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

MTX use: 
D1: 72.2 
D2: 25 
 

ETA 
19 cases per 100,000 
treated persons 

INF 
• 6.6 cases per 100,000 

treated persons 
• In general, diffuse large B 

cell lymphoma (non-
Hodgkin’s) were most 
common form 

• (21 of 26 were non-
Hodgkin’s lymphomas) 

• Treated person rates of 
lymphomas in ETA and 
INF users is probably an 
underestimate based on 
underreporting, according 
to authors (Age adjusted 
rate of lymphomas in US 
from 1992-1998 18.3 per 
100,000 people) 

• Median time to lymphoma 
diagnosis was 8 wks 
(range 2-52 wks) for ETA 
and 6 wks (range 2-44 
wks) for INF 

NA Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Burmester, B. R. et 
al., 2007 
ReAct21 

Country and setting 
Multinational, 
multicenter 

Source of funding 
NR 

Research objective 
Evaluate safety and 
effectiveness of ADA 
alone or in 
combination with 
standard DMARDs 
fortreatment of RA. 

Study design 
Open – label 
Observational 

Overall N 
6610 

Duration of study 
12 weeks for main 
study, 5 years total 

Quality rating  
Fair 
 

Inclusion Criteria 
• Treatment 

resistant defined 
as treatment 
failure with at 
least one 
traditional 
DMARD 

• Men and 
women ≥ 18 
years of age 
with active, 
adult-onset RA 
in accordance 
with1987 
revised criteria 
ofACR 

• Disease 
duration ≥ 3 
mos 

• DAS based on 
ESR and an 
evaluation of 28 
joints (DAS28) 
of greater than 
or equal to 3.2. 

Exclusion 
Criteria 
• Current 

pregnancy or 
breast feeding 

• Any persistent 
or severe 
infection within 
30 days of 
baseline 

• Previous 
treatment with 
other TNF 
antagonists up 

Interventions, dose 
D1: ADA: 40 mg every 

other week 
D2: MTX  

LEF 
SSZ 
ADA: 40 mg every 
other week 
Antimalarials 

Number in group 
D1: 1731 
D2: 4879  

1 DMARD 4004  
2 DMARDs 769  
≥ 3 DMARDs 106  
MTX only 2794  
LEF only 842 
SSZ only 133  
AM only 148  
1 other DMARD 84  
MTX+LEF 180  
MTX+AM 269  
MTX+SSZ 182  
MTX+SSZ+AM 76 

Overall: 6610 

Mean age, years (SD) 
D1: 55 (13) 
D2: 55 (13) 

1 DMARD 53 (13)  
2 DMARDs 53 (13)  
≥ 3 DMARDs 52 
(12) 
MTX only 53 (13) 
LEF only 54 (12) 
SSZ only 56 (13) 
AM only 56 (12) 
1 other DMARD 55 
(13) 
MTX+LEF 53 (13)  
MTX+AM 52 (13) 

Mean disease duration, 
years (SD) 
D1: 12 (9) 
D2: 10 (8)  

1 DMARD 10 (8)  
2 DMARDs 9 (7)  
≥ 3 DMARDs 10 (9)  
MTX only 10 (8) 
LEF only 11 (9) 
SSZ only 11 (8) 
AM only 8 (7) 
1 other DMARD 13 (9)  
MTX+LEF 10 (8) 
MTX+AM 8 (7) 
MTX+SSZ 9 (8) 
MTX+SSZ+AM 9, S 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
D1: 100 
D2: 100 
Overall: 100 

Tender Joint Count, mean 
D1: 14 (7) 
D2: 13 (7) 

1 DMARD 13 (7) 
2 DMARDs 13 (7) 
≥ 3 DMARDs 13 (7) 
MTX only 13 (7) 
LEF only 13 (7) 
SSZ only 14 (8) 
AM only 15 (7) 
1 other DMARD 14 (7) 
MTX+LEF 13 (7) 
MTX+AM 14 (7) 
MTX+SSZ 13 (7) 
MTX+SSZ+AM 

ACR mean difference/ 
absolute difference 
Response at 12 weeks with 
ADA+MTX as comparison 
group, OR (CI): 
ACR 20: 
D1: 0.52 (0.45-0.60), 

P < 0.0001 
D2: LEF only 0.69 (0.58-

0.82), P < 0.0001, SSZ 
only 0.61 (0.41-0.89), 
P = 0.0 

ACR 50: 
D1: 0.61 (0.53-0.70), 

P < 0.0001 
D2: LEF only 0.72 (0.61-

0.86), P = 0.0002, SSZ 
only 0.76 (0.52-1.22), 
P = 0.1555, AM only 1.14 
(0.81-1.63), P = 0.4503; 1 
other DMARD 092 (0.57-
1.48), P = 0.7280, 
MTX+LEF 0.70 (0.50-
0.97), P = 0.0307, 
MTX+AM 0.94 (0.72-
1.23), P = 0.6590, 
MTX+SSZ 1.0 (0.73-
1.36), P = 0.9822, 
MTX+SSZ+AM 0.97 
(0.59-1.57), P = 0.8849 

ACR 70: 
D1: 0.74 (0.62-0.87), 

P = 0.0004 
D2: LEF only 0.67 (0.54-

0.84), P = 0.0006, SSZ 
only 0.76 (0.46-1.26), 
P = 0.2817, AM only 1.11 
(0.73-1.68), P = 0.6397, 1 
other DMARD 1.08 (0.61-
1.94), P = 0.7871, 

Attrition/withdrawal 
NR by arm  

Serious adverse events, n 
D1: 126 
D2: 260 
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to 2 mos before 
enrollment 

• Treatment with 
alkylating 
agents 

• Total lymphoid 
irradiation, IV 
immunoglobulin 
or any 
investigational 
biologic agent 

• History of active 
arthritis other 
than RA 

• Any 
uncontrolled 
medical 
condition 

• History or signs 
of demyelinating 
disease 

• Active TB or 
histoplasmosis, 
malignancy 
(except for 
completely 
treated 
squamous or 
basal cell 
carcinoma) 

 

MTX+SSZ 52 (13) 

Sex, % female 
D1: 82 
D2: 80  

1 DMARD 81  
2 DMARDs 75  
≥ 3 DMARDs 76  
MTX only 82  
LEF only 82  
SSZ only 81  
AM only 83  
1 other DMARD 79 
MTX+LEF 79  
MTX+AM 75  
MTX+SSZ 70  
MTX+SSZ+AM 78 

Overall: 81 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Swollen Joint Count, mean  
D1: 11 (6) 
D2: 10 (6) 

1 DMARD 10 (6) 
2 DMARDs 11 (6) 
≥ 3 DMARDs 12 (7) 
MTX only 10 (6) 
LEF only 11 (6) 
SSZ only 11 (6) 
AM only 10 (6) 
1 other DMARD 11 (5) 
MTX+LEF 11 (6) 
MTX+AM 10 (6) 
MTX+SSZ 11 (6) 
MTX+SSZ+AM 

Corticosteroid use, % 
D1: 70 
D2: 72  

1 DMARD 71  
2 DMARDs 75  
≥ 3 DMARDs 67  
MTX only 70  
LEF only 73  
SSZ only 63  
AM only 78  
1 other DMARD 81  
MTX+LEF 81  
MTX+AM 74  
MTX+SSZ 69  
MTX+SSZ+AM 
66Overall: 71 

DMARD use, % 
D1: Prior: 3.1 (2.1) 
D2: Prior: 2.9 (1.7) 

1 DMARD 2.8 (1.7) 
2 DMARDs 3.3 (1.5) 
≥ 3 DMARDs 3.8 (1.2) 
MTX only 2.7 (1.7) 
LEF only 3.3 (1.7) 
SSZ only 3.1 (1.8) 
AM only 2.8 (1.8) 
1 other DMARD 4.1 (2.1) 
MTX+LEF 3.5 (1.6) 

MTX+LEF 0.72 (0.47-
1.11), P = 0.1387, 
MTX+AM 0.89 (0.64-
1.24), P = 0.4860, 
MTX+SSZ 0.99 (0.67-
1.44), P = 0.9438, 
MTX+SSZ+AM 1.11 
(0.62-2.0), P = 0.7208 

HAQ,    
D1: Abs change from 

baseline to 12 weeks: -
0.47 (0.63 

D2: Abs change from 
baseline to 12 weeks: -
0.56 (0.60, 1 DMARD -
0.56 (0.60, 2 DMARDs -
0.56 (0.60, ≥ 3 DMARDs 
-0.56 (0.57, MTX only -
0.58 (0.60, LEF only -
0.49 (0.59, AM only -0.72 
(0.63, SSZ only -0.52 
(0.62, 1 other DMARD -
0.55 (0.55, MTX+LEF -
0.54 (0.58, MTX+AM -
0.63 (0.66, MTX+SSZ -
0.55 (0.52, 
MTX+SSZ+AM -0.58 
(0.59 

Overall: Abs change from 
baseline to 12 weeks: -
0.54 (6.1 

DAS  (CI) 
Abs change from baseline to 
12 weeks: 
D1: -1.9 (1.4, DAS28<2.6 OR 

for achieving a response 
at week 12 (ADA+MTX 
as comparison group): 
0.59 (0.49-0.71), 
P < 0.0001 

D2: -2.2, SD 1.3; 1 DMARD -
2.2, SD 1.3; 2 DMARDs -
2.3, SD 1.3; ≥ 3 DMARDs 



 

E-40 
 

MTX naïve, % 
NR 

Baseline DAS score 
D1: 6.2 (1.1) 
D2: 6.0 (1.1) 

1 DMARD 6.0 (1.1) 
2 DMARDs 6.0 (1.1) 
≥ 3 DMARDs 5.9 (1.1) 
MTX only 6.0 (1.1) 
LEF only 6.0 (1.1) 
SSZ only 6.1 (1.1) 
AM only 6.2 (1.0) 
1 other DMARD 6.3 (1.0) 
MTX+LEF 6.1 (1.0) 
MTX+AM 6.0, S 

Required treatment for 
latent TB 
D1: NR 
D2: NR 
Overall: 835 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: HAQ DI: 1.73 (0.68) 
D2: HAQ DI: 1.60 (0.68) 

1 DMARD 1.61 (0.68) 
2 DMARDs 1.55 (0.69) 
≥ 3 DMARDs 1.68 (0.65) 
MTX only 1.61 (0.68) 
LEF only 1.58 (0.68) 
SSZ only 1.70 (0.71) 
AM only 1.62 (0.69) 
1 other DMARD 1.87 
(0.69) 
MTX+LEF 1.55 (0.64) 
MTX+AM 1.52 (0.70) 
MTX+SSZ 1.57 (0.70) 
MTX+SSZ+AM 1.669 
(0.66) 

Overall: HAQ DI: 1.64 (0.68) 
 

-2.3, SD 1.3; MTX only -
2.3, SD 1.3; LEF only -
2.0, SD 1.3; AM only   -
2.4, SD 1.4; SSZ only -
2.1, SD 1.3; 1 other 
DMARD -2.2, SD 1.2; 
MTX+LEF -2.2, SD 1.3; 
MTX+AM -2.4, SD 1.3; 
MTX+SSZ -2.4, SD 1.3; 
MTX+SSZ+AM -2.4, SD 
1.3; DAS28<2.6 OR for 
achieving a response at 
week 12 (ADA+MTX as 
comparison group): LEF 
only 0.75 (0.6-0.93), P= 
0.0103; SSZ only 1.51 
(0.97-2.36), P= 0.0694; 
AM only 1.03 (0.65-1.62), 
P= 0.9107; 1 other 
DMARD 0.93 (0.48-1.81), 
P= 0.8365; MTX+LEF 
0.82 (0.53-1.25), P= 
0.3491; MTX+AM 0.97 
(0.69-1.34), P= 0.8310; 
MTX+SSZ 1.01(0.68-
1.48), P= 0.9729; 
MTX+SSZ+AM 1.61 
(0.91-2.84), P= 0.1006 

SF-36, mean 
difference/absolute 
difference 
NR 

Radiographic measures, 
mean difference/absolute 
difference 
NR 

Quality of life scales, mean 
difference/absolute 
difference 
NR 

Others, (please name)     
Moderate EULAR OR for 
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achieving a response at 
week 12 (ADA+MTX as 
comparison group):  
D1: 0.45 (0.38-0.53), 

P < 0.0001  
D2: LEF only 0.68 (0.54-

0.84), P = 0.0004,  
SSZ only 0.72 (0.44-
1.16), P = 0.1756,  
AM only 0.81 (0.51-1.30), 
P = 0.3859,  
1 other DMARD 0.79 
(0.42-1.46), P = 0.4446,  
MTX+LEF 0.92 (0.59-
1.45), P = 0.7183,  
MTX+AM 1.33 (0.87-
2.03), P = 0.1922,  
MTX+SSZ 1.36 (0.82-
2.24), P = 0.2366,  
MTX+SSZ+AM 2.89 
(1.04-8.01), P = 0.0411  

Good EULAR OR for 
achieving a response at 
week 12 (ADA+MTX as 
comparison group):  
D1: 0.53 (0.46-0.62), 

P < 0.0001 
D2: LEF only 0.77 (0.64-

0.93), P = 0.0058,  
SSZ only 0.95 (0.63-
1.43), P = 0.8142,  
AM only 0.99 (0.67-1.44), 
P = 0.9420,  
1 other DMARD 0.97 
(0.57-1.65), P = 0.9157,  
MTX+LEF 0.72 (0.50-
1.02), P = 0.0673,  
MTX+AM 0.99 (0.75-
1.32), P = 0.9493,  
MTX+SSZ 0.94 (0.67-
1.32), P = 0.7336,  
MTX+SSZ+AM 1.24 
(0.74-2.09), P = 0.4180 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Cannon et al., 
200422 

Country, Setting: 
US, claims 
database 

Funding: 
Aventis 
Pharmaceuticals; 
Veterans Affairs 

Research 
Objective: 
The incidence of 
serious adverse 
events during txt 
of RA with 
DMARDs, 
focusing on LEF 

Study Design: 
Retrospective 
cohort study 

Overall N: 
40594 

Study Duration:  
2 yrs 
 

Inclusion Criteria: 
• Age: 18 and 

older 
• Diagnosed with 

RA according to 
ACR criteria: 
ICD 9 code (rx 
for LEF-
surrogate 
marker), 90 d 
observation 
period prior to 
entry 

Exclusion 
Criteria: 
• Impaired renal or 

hepatic system: if 
on DMARD other 
than LEF-hepatic 
event 90 ds prior 
to entering cohort 

•  unable to 
determine sex or 
date of birth 

 

Interventions, dose: 

NR 
HCT 
MTX 
LEF 
SSZ 
ETA 
INF 

N: 
NR 

Mean age, yrs: 
NR 

Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Rates of AE in LEF group, 
alone and combined with 
MTX, were lower than or 
comparable to AE rates 
seen with MTX and other 
agents. LEF monotherapy 
had lowest rate of hepatic 
events in DMARD 
monotherapy groups 
 
All AE rates: LEF 
monotherapy (94 
events/1000 PY, 95%CI, 
84.4-104.8 ), MTX 
monotherapy (145 
events/1000 PY, 
95%CI,136.3-154.3), other 
DMARD (143 events/1000 
PY, 95%CI,137.4-150.3), no 
DMARD (383 events/1000 
PY, 95%CI,365.8-399.6) (P 
< 0.001). LEF + MTX 
(42.8/1000 PY, 95%CI, 32.8-
55.9), LEF + other DMARD 
(58.7/1000 PY, 95%CI, 52.0-
66.2), DMARD + MTX 
(69.5/1000 PY, 95%CI, 65.0-
74.3; P =  0.002) 

Overall (rate per 1000 
PY adjusted for age, 
sex, and 
comorbidities):  
D1: 94.1  
D2: 145.0 
D3: 143.7 
D4: 42.8 

Hepatotoxicity 
(adjusted rate per 
1000 PY): 
D1: 4.1  
D2: 6.9 
D3: 4.2 
D4: 4.6 
 

Overall 
Attrition 
Rate, %: 
NR 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality Rating 

Author, yr: 
Capell, 200623 

Country, 
Setting: 
Scotland, 8 NHS 
sites 

Funding: 
Wyeth and 
Pharmacia -
drugs 
Arthritis 
Research 
Campaign 

Research 
Objective:  
If a combination 
of SSZ and MTX 
is superior to 
either alone in 
RA pts with 
supoptimal 
response to 6 
mos of SSZ 

Study Design: 
RCT 

Overall N: 
165  

Study Duration:  
Phase I: 6 mos; 
Phase 2: 12 
additional mos 
for those with 
DAS > 2.4 after 
6 mos 

Inclusion Criteria: 
• Age: 18 to 80 
• Duration of 

condition: < 10 yrs 
• Active disease 

defined by DAS > 
2.4 after 6 mos 
SSZ txt were 
eligble for phase II 

• NSAIDs and other 
medications were 
continued 

• Intra-articular or 
intramuscular 
corticosteroid was 
permitted but not 
within 1 mo of 6, 
12, & 18 mo 
assessments 

Exclusion Criteria: 
• Pregnant or 

lactating 
• Prior txt with: MTX 

or SSZ 
• Impaired renal or 

hepatic system: 
creatinine > 150 
mmol/dl, ALT, 
aspertate 
aminotransferase 
> 80 IU/l, alkaline 
phosphatase > 
700 IU/l, gamma 
GT x3 

• Other: abnormal 
white cell count  
(< 4 x 10*9/l) 

• Pre-existing 

Interventions, dose: 
D1: SSZ + MTX 
D2: SSZ + placebo 
D3: MTX + placebo  

Phase I 

MTX: 7.5 mg/w (3 x 
2.5 mg) increasing by 
2.5 mg/mo until max 
of 25 mg or toxicity 

SSZ: enteric coated 
500 mg/d increased 
by 500 mg/wkly until 
40 mg/kg per d to a 
max of 4g/d for initial 
6 mos 

Placebo: Folic Acid 5 
mg/wk given 3 days 
after MTX and MTX + 
placebo 

N: 
D1: 56 D2: 55 
D3: 54 
Overall: 687 

Mean age, yrs: 
D1: 56 D2: 55 
D3: 53 
Overall: 55 

Sex, % female: 
D1: 75 D2: 75 
D3: 79 
Overall: 77 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 1.9 
D2: 1.6  
D3: 1.8 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
% 
NR 

MTX naive, %: 
All 

Txt resistant, %: 
All 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 3.63 
D2: 3.67  
D3: 3.5 

Sharp:  
D1: 17.0 
D2: 14.0 
D3: 12.0 
 

Median change 18 mos: 

DAS: 
D1:  -0.67 
D2:  -0.30  
D3:  -0.26 
(D1 vs. D2; P =  0.039) 
(D1 vs. D3; P =  0.023) 
(D2 vs. D3; P =  0.79) 

HAQ:  
D1:  -0.50 
D2:  -0.25  
D3:  -2.00 
(D1 vs. D2; P =  0.51) 
(D1 vs. D3; P =  0.57) 
(D2 vs. D3; P =  0.99) 

SJC:  
D1:  -3.00 
D2:  -3.00  
D3:  -2.00 
(D1 vs. D2; P =  0.94) 
(D1 vs. D3; P =  0.81) 
(D2 vs. D3; P =  0.74) 

ACR20, % : 
D1:  29 
D2:  18  (OR 1.25 (95% CI, 
0.56-2.79) ; P =  0.68) 
D3:  15  (OR 2.01 (95% CI, 
0.85-4.76), P =  0.14)  

ACR50, %:  
D1:  11 
D2:    6 (OR 1.43 (95% CI, 
0.43-4.81), P =  0.76) 
D3:    7 (OR 1.79 (95% CI, 
0.49-6.49), P =  0.53) 

ACR70, %:  
D1:  4 

NR Overall 
Attrition Rate, 
%: 
28.5 
• 687 pts 

entered 
phase I (6 
mos) 

• At 6 mos, 165 
were not 
eliglbe to 
enter phase II 
(discontinued 
SSZ because 
of side 
effects: 19%, 
did not attend: 
3.6%, died: 
0.4%) 

• Another 191 
were not 
randomized 
because DAS 
score was  
< 2.4 

ITT Analysis: 
Yes 

Quality Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality Rating 

pulmonary fibrosis 
• Use of oral 

steroids > 7.5 
mg/d 

• Known SSZ 
allergies 

D2:  2 (OR 1.50 (95% CI, 
0.24-9.34), P =  1.00) 
D3:  2 (OR 3.00 (95% CI, 
0.30-29.78), P =  0.62) 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Chakravarty, 
200524 

Country, Setting: 
US, multicenter 

Funding: 
Bristol-Myers-
Squibb 

Research 
Objective: 
Rates of NMSC 
(non-melanoma 
skin camcer) in a 
large cohort of pts 
with RA or OA 
and to evaluate 
the role of 
immunosuppressi
ve medications on 
the development 
of NMSC 

Study Design: 

Retrospective 
cohort study 

Overall N: 
15,789 (RA); 
3,639 (OA) 

Study Duration:  
NR 

Inclusion Criteria: 
• Participants in 

National Data 
Bank for 
Rheumatic 
Diseases (NDB) 

• Recruited from 
908 US 
rheumatologists; 
pts who returned 
at least 2 
questionnaires 
between January 
1999 and 
January 2003 

Exclusion 
Criteria: 
 NR 
 

Interventions, dose: 
D1: pts with RA 

D2: pts with OA 
PRE 
MTX 
LEF 

TNF inhibitors  
N: 
D1: 15789 
D2: 3639 

Mean age, yrs: 
D1: 62 
D2: 67 

Sex, % female: 
D1: 77 
D2: 83 

Race, % white: 
D1: 91 
D2: 94 
 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

Skin cancer before 
NDB: 
D1: 3.8 
D2: 5.8 

History of smoking:  
D1: 56 
D2: 46 
 

A total of 738 pts with RA 
reported new cases of 
NMSC during followup within 
the NDB; crude incidence 
rate: 18.1 / 1000 PY (95% 
CI, 16.8 -19.4 / 1000 PY) 
 
After excluding prevalent 
cases of NMSC, incidence 
rate was 15.2 / 1000 PY 
(95% CI, 14.1 -16.5) 
 
Based on multivariate Cox 
proportional hazard analysis 
restricted to pts with RA 
 
Use of PNL was associated 
with an increased hazard 
ratio (HR) (HR: 1.28, P =  
0.014) for development of 
NMSC 
 
No association found with 
use of LEF or MTX alone 
 
Use of any anti-TNF (ETA, 
INF, and ADA) alone 
showed a slightly increased 
risk 
 
An approximately 2-fold HR 
for development of NMSC 
was found among pts with 
RA using both MTX and any 
TNF inhibitor (HR 1.97, P =  
0.001) 
 

NA Overall 
Attrition 
Rate, %: 
After initial 
assessment, 
~ 8% of pts 
decline to 
participate 
each yr 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Choy et al., 200825 

Country and setting 
England/Wales 
multicenter 

Source of funding 
Medical Research 
Council,  
UK 

Research objective 
Test hypothesis that 
combining MTX with 
glucocorticoids 
and/or ciclosporin in 
early RA 
reducesproportion of 
pts developing new 
erosions within 2 yrs 

Study design 
Controlled Trials 

Overall N 
467 

Duration of study 
2 yrs 

Quality rating  
Good  
 

Inclusion Criteria 
• Early RA 
• Active RA by 

ACR criteria of 
less than 24 
mos with three 
offollowing: >3 
swollen joints, 
>6 tender joints, 
>45 min 
morning 
stiffness 

• ESR >28 mm/h, 
informed 
consent and 
aged >18 years. 

Exclusion 
Criteria 
• Other 

inflammatory 
arthropathies 
(e.g., psoriatic 
arthritis) 

• Current oral 
glucocorticoids 

• Serious medical 
disorders (e.g., 
hepatic or 
cardiac failure) 

• Women of child-
bearing 
potential without 
adequate 
contraceptive 
protection 

• Contraindication
s for trial drugs 

 

Interventions, dose 
D1: MTX: open-label 

MTX 7.5 mg weekly, 
increasing 
incrementally to 
target dose of 15 
mg/week 

D2: MTX: open-label 
MTX 7.5 mg weekly, 
increasing 
incrementally to 
target dose of 15 
mg/week 
Ciclosporin: started 
3 mos after MTX, 
initial dose 100 
mg/day, increased 
gradually to target 
dose of 3 mg/kg 
daily 

D3: PNL: step-down 
PNL started with 
MTX, 60 mg/day 
initially, reduced to 
7.5 mg at 6 weeks, 
7.5 mg daily from 6 
to 28 weeks, 
stopped by 34 
weeks 
MTX: open-label 
MTX starting 7.5 mg 
weekly, increasing 
incrementally to 
target dose of 15 
mg/week 

D4: PNL: same as in 
arm 3 
MTX: same as in 
other arms 

Mean disease duration, 
years 
D1: 2.7 mos (3.8) 
D2: 4.2 (5.7) 
D3: 5.1 (5.8) 
D4: 3.9 (5.2) 

Patients with early RA, 
three years or less, % 
D1: 100 
D2: 100 
D3: 100 
D4: 100 

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(CI) 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
Overall: 11.8 (11.1 - 12.5) 

Swollen Joint Count, mean 
(CI) 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
Overall: 9.9 (9.3 - 10.4) 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: 12 
D2: 14 
D3: 14 
D4: 16 
Overall: 14 

MTX naïve, % 

ACR mean difference/ 
absolute difference 
NR 

HAQ, mean change, at 2 
years (SD) 
D1: -0.29 (0.07) 
D2: -0.20 (0.06) 
D3: -0.28 (0.07) 
D4: -0.50 (0.06)  
Overall: NR/ P =  0.02/P = 

 0.35/P =  0.01 

DAS, mean change, at 2 
years (SE) 
D1: -1.42 (0.17)  
D2: -1.34 (0.15)  
D3: -1.37 (0.15)  
D4: -1.67 (0.15) 
Overall: NR/P =  0.19/ P = 

 0.13/P =  0.06 

SF-36, mean change, at 2 
years (SE) 
D1: 5.8 (1.0) 
D2: 3.9 (1.1) 
D3: 3.5 (1.0)  
D4: 8.0 (1.2) 
Overall: NR/ P =  0.22/P = 

 0.46/P =  0.001 

Radiographic measures  at 
2 years 
Cases with new erosions 
(primary outcome), %: 
D1: 34 (29) 
D2: 19 (17) 
D3: 19 (16) 
D4: 15 (13) 
 

Mean change in Larsen 
score (SE): 

Overall 
Overall attrition/withdrawal, n: 
D1: 49 
D2: 62 
D3: 54 
D4: 55 
Overall: 220 

Withdrawals due to adverse 
events, n: 
D1: 8 
D2: 9 
D3: 14 
D4: 23 
Overall: 71 

Withdrawals due to lack of 
efficacy, n: 
D1: 13 
D2: 8 
D3: 10 
D4: 7 
Overall: 71 

Other attrition: 
• n's for various arms 

reported as "exclusively 
withdrew for toxicity and 
lack of effect", but n: 71 
totals for each reported 
intext.  

Withdrawals from toxicity: 
D1: 12 
D2: 21 
D3: 22 
D4: 33  

Withdrawals lack of effect: 
D1:19 
D2: 17 
D3: 13 
D4: 15 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Cyclosporin: same 
as in arm 2 

Number in group 
D1: 117 
D2: 119  
D3: 115 
D4: 116 
Overall: 467 

Mean age, years (SD) 
D1: 54 
D2: 53 
D3: 54 
D4: 55 
Overall: NR 

Sex, % female 
D1: 67 
D2: 65 
D3: 66 
D4: 67 
Overall: 70 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

NR 

Baseline mean DAS28 
score, mean (SD) 
D1: 5.8 (1.2) 
D2: 5.9 (1.3) 
D3: 5.8 (1.4) 
D4: 5.6 (1.3) 

Required treatment for 
latent TB 
NR 

Erosive changes on X-ray, 
%: 
D1: 32 
D2: 37 
D3: 30 
D4: 34 

Median Larsen score (IQR):  
D1: 7 (3, 15) 
D2: 8 (3, 23) 
D3: 6 (2, 20) 
D4: 5 (2, 14) 

HAQ score, mean (SD): 
D1: 1.5 (0.7) 
D2: 1.7 (0.7) 
D3: 1.6 (0.7) 
D4: 1.6 (0.7) 

SF-36 PCS, median (IQR):  
D1: 30 (9) 
D2: 29 (8) 
D3: 30 (10) 
D4: 30 (9)  
 

D1: 7.41 (0.99)  
D2: 4.53 (0.88) 
D3: 4.70 (0.69) 
D4: 2.99 (0.51) 
Overall: 95% CI: NR (0.36, 

0.96), P =  0.03/ 
(0.33,0.88), P =  0.01, P 
=  0.32/ (5.47,9.33), P = 
 0.003, P =  0.008, P = 
 0.45 

Quality of life scales, mean 
difference/absolute 
difference 
NR 

 

NNH for any adverse event 
leading to withdrawal was 20 
(95% CI 8, 1280) with added 
ciclosporin and 14 (95% CI 6, 
65) with added PNL.  

Estimated NNH for triple 
therapy, based only on data 
from patients receiving this 
therapy was 6 (95% CI 3,23). 

Overall adverse events 
reported, n: 
D1: 21 
D2: 18 
D3: 19 
D4: 23 
Overall: 81 

Serious adverse events 
Death, n: 
D1: 1 
D2: 1 
D3: 1 
D4: 2 
Overall: 5 

Myocardial infarctions, 
angina, strokes, n: 
D1: 1 
D2: 2 
D3: 2 
D4: 4 
Overall: 9 

Hepatotoxicity/elevated liver 
enzymes n: 
D1: 5 
D2: 23 
D3: 4 
D4: 35 
Overall: 67 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Malignancies, n 
D1: 5 
D2: 2 
D3: 0 
D4: 1 
Overall: 8 

Respiratory events 
Tuberculosis: NR  

Pneumonia n: 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
Overall: 3 

Upper respiratory infection, n: 
D1: 54 
D2: 51 
D3: 49 
D4: 55 
Overall: NR 

Other infections 
Upper GI, n: 
D1: 1 
D2: 2 
D3: 0 
D4: 1 
Overall: 4 

GI 
Nausea or vomiting, n: 
D1: 15 
D2: 31 
D3: 20 
D4: 10 
Overall: 76 

Abdominal pain, n: 
D1: 7 
D2: 3 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D3: 9 
D4: 7 
Overall: 26 

GI bleed or ulcer, n: 
D1: 5 
D2: 16 
D3: 4 
D4: 14 
Overall: 39 

Other 
Headache, n: 
D1: 6 
D2: 17 
D3: 10 
D4: 15 
Overall: 48 

Dizziness, n: 
D1: 4 
D2: 14 
D3: 6 
D4: 5 
Overall: 29 

Diarrhea , n: 
D1: 5 
D2: 10 
D3: 10 
D4: 3 
Overall: 28 

Paraesthesia, n: 
D1: 3 
D2: 5 
D3: 8 
D4: 11 
Overall: 27 

Cough, n: 
D1: 7 
D2: 5 
D3: 11 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D4: 4 
Overall: 27 

Elevated blood pressure, n: 
D1: 1 
D2: 11 
D3: 8 
D4: 17 
Overall: 37 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Chung, 200326 

Country, Setting: 
US, University 
clinics (32 
centers) 

Funding: 
Centocor 

Research 
Objective: 
To assess 
effectiveness and 
safety of INF in 
pts with moderate 
to severe 
congestive heart 
failure 

Study Design: 
RCT 

Overall N: 
150 

Study Duration:  
28 wks 
 

Inclusion Criteria: 
• Age: 18+ 
• Stable New York 

Heart 
Association 
(NYHA) class III 
or IV heart 
failure  

Exclusion 
Criteria: 
• Prior txt with txt 

within 3 mos of 
INF or other 
therapeutic 
agents that 
could interfere 
with actions of 
TNF (eg, ETA, 
pentoxifylline, 
thalidomide, or 
D2E7) 

• History of TB: 
had latent TB or 
had had TB 
within 3 yrs 

• NSAID other 
than aspirin; 
experienced a 
serious infection 
within 2 mos 

• Documented 
HIV infection 

 

Interventions, dose: 
D1: placebo 
D2: INF 5mg/kg 
D3: INF 10mg/kg 

N: 
D1: 49 
D2: 50 
D3: 51 

Mean age, yrs: 
D1: 60 
D2: 62 
D3: 62 

Sex, % female: 
D1: 24 
D2: 14 
D3: 16 

Race, % white: 
D1: 88 
D2: 88 
D3: 84 
 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

10 mg/kg INF group were 
more likely to die or be 
hospitalized for heart failure 
than placebo (hazard ratio 
2.84, 95% confidence 
interval 1.01 to 7.97; nominal 
P =  0.043 using log-rank 
test);Pts in the 10 mg/kg INF 
group were more likely to be 
hospitalized for heart failure 
or for any reason than pts in 
the placebo or 5 mg/kg INF 
groups 
 

Overall:  
D1: 83.3 
D2: 92.2 
D3: 84 

SAEs: 
D1: 29.2 
D2: 23.5 
D3: 44 

Serious Infections: 
D1: 2.1 
D2: 5.9 
D3: 8 

Dizziness: 
D1: 4.2 
D2: 31.4 
D3: 20 
 

Overall 
Attrition 
Rate, %: 
NR 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Cohen et al., 2006, 
Trial27 ; Keystone et 
al. , 200828; 
Keystone et al., 
200929  
 
REFLEX 
 

Country and setting 
Mulitnational, 
multicenter 

Source of funding 
Hoffman-La Roche, 
Biogen Idee, and 
Genentech 
NIH grant 

Research objective 
Determine efficacy 
and safety of tx with 
RIT + MTX in pts 
with inadequate 
responses to anti-
tumor necrosis factor 
therapies 

Study design 
Controlled Trials 

Overall N 
520 
517 received 
treatment and were 
analyzed as part of 
"safety population." 
499 were analyzed 
as ITT population. (3 
never received 
treatment, some 

Inclusion Criteria 
• Treatment 

resistant 
• Had RA for at 

least 6 mos 
• Had active 

disease (8 or 
more tender 
joints, 8 or more 
swollen joints, a 
CRP level of 1.5 
or more, or an 
erythrocyte 
sedimentation 
rate of 28 
mm/hour or 
greater, and 
radiographic 
evidence of at 
least 1 joint with 
a definite 
erosion 
attributable to 
RA) 

• Had to be taking 
MTX (10 - 25 
mg/week) for at 
least 12 weeks 
prior to 
screening with 
last 4 weeks at 
stable dose 

• Experienced an 
inadequate 
response to 
previous or 
current 
treatment with 
anti-TNF agents 
inflixumab, 

Interventions, dose 
D1:  
• MethylPNL: 100 mg, 

30 minutes before 
each infusion 

• PREDoral: 60 mg on 
days 2 - 7, 30 mg on 
days 8 – 14 

• MTX: 10 - 25 
mg/week orally or 
parenterally 

• Placebo 
• Folate: 5 or more 

mg/week 
D2:  
• MethylPNL: 100 mg, 

30 minutes before 
each infusion 

• PRED oral: 60 mg on 
days 2 - 7, 30 mg on 
days 8 – 14 

• MTX: 10 - 25 
mg/week orally or 
parenterally 

• RIT: 2 infusions of 
1,000 mg each 

• Folate: 5 or more 
mg/week 

Number in group 
D1: 201 
D2: 298 

Mean age, years (SD) 
D1: 52.8 (12.6) 
D2: 52.2 (12.2) 
Based on safety 
population 

Sex, % female 
D1: 81 

Mean disease duration, 
years 
Note: These data are based 

on safety population, n: 
D1: 11.7 (7.7)  
D2: 12.1 (8.3) 
Overall: 517 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
D1: 100 
D2: 100 

Tender Joint Count, mean, 
(SD) 
68 joints assessed 
D1: 33.0 (15.6) 
D2: 33.9 (15.1) 

Swollen Joint Count, mean 
(SD) 
66 joints assessed 
D1: 22.9 (12.7) 
D2: 23.4 (11.8) 

Corticosteroid use, n (%) 
D1: 127 (61) 
D2: 200 (65) 

Previous DMARD use, n 
(%) 
D1: 2.4 (1.8) 
D2: 2.6 (1.8) 

MTX naïve, % 
NR 

Baseline DAS28 score, 
mean (SD) 
D1: 6.8 (1.0) 
D2: 6.9 (1.0) 

ACR    
ACR 20: 
D1: 18 
D2: 51 
P = 0.0001 

ACR 50: 
D1: 5 
D2: 27 
P = 0.0001 

ACR 70: 
D1: 1 
D2: 12 
P = 0.0001 

HAQ   
NR 

DAS     
D1: -0.4 
D2: -1.9 
P = 0.0001 

SF-36   
NR 

Radiographic measures     
D1: N: 177 
D2: N: 268  

Total Genant-modified Sharp 
radiographic score, mean 
change from baseline (SD):  
D1: 1.2 (3.3) 
D2: 0.6 (1.9) 

No worsening of erosions, n 
(%):  
D1: 106 (60%) 
D2: 176 (66%) 

Quality of life scales   
NR 

Attrition/withdrawal 
Overall, n: 
D1: 97 
D2: 57 

Withdrawals due to adverse 
events, n: 
D1: 2 
D2: 8 

Withdrawals due to lack of 
efficacy, n: 
Required rescue therapy  
D1: 80 
D2: 1 

Adherent/compliant, n: 
D1: 112 
D2: 254 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
Tuberculosis: NR  

Other infections 
NR 

GI 
NR 

Other AEs 
• For safety population 

(N: 517) 
• Any adverse event, n: 183 

(88) 
• Severe adverse event, n: 

49 (23) 
• Related adverse event, n: 

77 (37) 
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were treated prior to 
randomization, and 
others were 
participants at a 
center where 
blinding of the 
assessor was 
potentially 
compromised). 

Duration of study 
Results presented 
are at 24 weeks 
REFLEX trial is a 2-
year trial. 

Quality rating  
Fair  
 

adalimuman, or 
ETN 

• Were intolerant 
to at least 1 
administration of 
these agents. 

Exclusion 
Criteria 
• History of 

rheumatic 
autoimmune 
disease other 
than RA (except 
secondary 
Sjorgen's 
syndrome) 

• Significant 
systematic 
involvement 
secondary to 
RA 

• ACR functional 
class IV disease 

 

D2: 81 
Based on safety 
population 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
Baseline characteristics are 
reported for safety 
population, N: 517 - Placebo 
group, N: 209)  

HAQ-D, mean score (SD):  
D1: 1.9 (0.5) 
D2: 1.9 (0.6) 

Total Genant-modified Sharp 
radiographic score  
D1: 47.9 (36.0) 
D2: 48.3 (34.9) 

Previous anti-TNF agents 
taken (no (%) of patients): 
Inflixumab  
D1: 169 (81)  
D2: 219 (71) 

ADA  
D1: 38 (18) 
D2: 71 (23) 

ETN  
D1: 104 (50) 
D2: 168 (55) 

Previous anti-TNF agents 
taken (mean (±SD))  
D1: 1.5 (0.67) 
D2: 1.5 (0.67) 

Inadequate efficacy of anti-
TNF agents (%)  
D1: 90 
D2: 92 

EULAR 
Moderate Response, %: 
D1: 20 
D2: 50 

Good Response, %:  
D1: 2 
D2: 15 

Low disease, %: 
D1: 2 
D2: 15 

Remission, %: 
D1: 0 
D2: 9 

• Serious adverse event, n: 
21 (10) 

• Death, n: 0 (0) 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Combe et al., 
200630 

Country, 
Setting: 
Europe, 
multicenter 

Funding: 
Wyeth 

Research 
Objective: 
To compare 
efficacy and 
safety of ETA 
and SSZ, alone 
and in 
combination, in 
pts with active 
RA despite SSZ 
txt  

Study Design: 
RCT 

Overall N: 
260 

Study Duration:  
24 wks 
 

Inclusion Criteria: 
• Age > 18 
• Diagnosed according 

to ACR criteria;  
• Functional class of: I-

III 
• Previous use of 

DMARDs: 2 to 3g 
SSZ/d for ≥ 4, w/o 
toxicity 

• Duration of condition 
< 20 yrs 

• Stable doses of oral 
corticosteroids (10 
mg/d of PRE or 
equivalent), one 
NSAID, simple 
analgesics with no 
anti-inflammatory 
action or daily doses 
of aspirin (300 mg) 

Exclusion Criteria: 
• Prior txt with:  

(1) ETA or other TNF 
antagonists or (2) 
received a DMARD 
other than SSZ within 
3 mos. Or any 
biologic or 
cyclophosphamide 
within 6 mos, 
corticosteroids within 
4 wks 

• Presence of relevant 
comorbidity, including 
active infections 

Interventions, 
dose: 
D1: SSZ (2,2.5, or 
3 g /d) + placebo 
D2: ETA (25 mg 
SC twice wkly) + 
placebo 
D3: ETA (25 mg 
SC twice wkly) + 
SSZ (2,2.5, or 3    
g /d) 

N: 
D1: 50 
D2: 103 
D3: 101 
Overall: 254 

Mean age, yrs: 
D1: 53.3 
D2: 51.3 
D3: 50.6 
Overall: 51.4 

Sex, % female: 
D1: 82.0 
D2: 78.6 
D3: 80.2 
Overall: 79.9 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 5.6 (sd 4.4) 
D2: 7.1 (sd 5.2) 
D3: 6.5 (sd 5.1) 

TJC, mean: 
D1: 14.0 
D2: 14.7 
D3: 14.1 

SJC, mean: 
D1: 11.1 
D2: 10.1 
D3: 10.4 

DMARD use, %: 
D1: 58.0 
D2: 69.9 
D3: 58.4 

Corticosteroid use, 
% 
D1: 40.0 
D2: 59.2 
D3: 44.6 

MTX naive, %: 
NR 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 5.0 
D2: 5.1 
D3: 5.2 

At 24 weeks 

ACR20, %: 
D1:  28.0  
D2:  73.8 
D3:  74.0 (P < 0.01) 

ACR50, %: 
D1:  14.0  
D2:  46.6 
D3:  52.0 (P < 0.01) 

ACR70, %: 
D1:    2.0  
D2:  21.4 
D3:  25.0 (P < 0.01) 
 
In groups receiving ETA, 
significant differences in 
ACR core components were 
observed by wk 2 compared 
with those receiving SSZ 
alone (P < 0.01) 
 
DAS improvement, %: 
D1:  19.6  
D2:  48.2 
D3:  49.7 (P < 0.01) 
 
Mean HAQ improvement, 
%: 
D1:    9.2 
D2:  35.3 
D3:  40.2  (P < 0.01) 

Mean % improvement 
EuroQOL VAS  
D2: 64.6 
D3: 67.6 
(P =  NS, NR) 
 
No meaningful clinical 

Infections: 
D1: 13 
D2: 47 
D3: 31 

Infusion or injection 
reaction: 
D1: 3 
D2: 38 
D3: 21 

Abdominal Pain: 
D1: 0 
D2: 7 
D3: 8 

Headache: 
D1: 4 
D2: 5 
D3: 15 

Nausea: 
D1: 3 
D2: 3 
D3: 12 

URTI: 
D1: 5 
D2: 10 
D3: 11 
 

Overall 
Attrition 
Rate, %: 
13 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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advantage to use of ETA in 
combination with SSZ 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Combe et al., 200931; 
add30 from old report 

Country and setting 
Multinational, 
multicenter 

Source of funding 
Wyeth Research 

Research objective 
Determine efficacy 
and safety of ETN 
and ETN + SSZ 
versus SSZ 

Study design 
Controlled Trials 

Overall N 
260 

Duration of study 
2 years 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant SSZ 
• 18 years or 

older 
• Disease 

duration of 20 
years or less 
with active adult 
onset of RA 

• Previous use of 
DMARDs: 2 to 
3g SSZ/d for ≥ 
4, w/o toxicity 

• Stable doses of 
oral 
corticosteroids 
(10 mg/d of PRE 
or equivalent), 
one NSAID, 
simple 
analgesics with 
no anti-
inflammatory 
action or daily 
doses of aspirin 
(300 mg) 

• Received stable 
dose of SFS for 
four mos or 
more before 
screening 

• Functional class 
of: I-III 

 

Exclusion 
Criteria 
• Prior txt with:  

(1) ETA or other 
TNF antagonists 

Interventions, dose 
D1:  
• ETN: 25mg by sub-

cutaneous injection 
twice daily 

• Placebo 
• Other: Patients in 

ETN discontinued 
SSZ 

D2:  
• SSZ: 2g, 2.5g or 3g 

daily  
• Placebo 
D3:  
• SSZ: 25mg by 

subcutaneous 
injection twice daily  

• ETN: 2g, 2.5g or 3g 
daily 

Number in group 
D1: 103 
D2: 50 
D3: 101  
 

Interventions, dose: 
D1: SSZ (2,2.5, or 3 g 
/d) + placebo 
D2: ETA (25 mg SC 
twice wkly) + placebo 
D3: ETA (25 mg SC 
twice wkly) + SSZ 
(2,2.5, or 3    g /d) 

N: 
D1: 50 
D2: 103 
D3: 101 
Overall: 254 

Mean age, yrs: 

Mean disease duration, 
years 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
NR 

Swollen Joint Count, mean  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score 
NR 

Required treatment for 
latent TB 
NR 

ACR    
At Week 2 
ACR 20: 
D1: 67 
D2: 77 
D3: 34 
P = 0.01 (ETA vs. SSZ) 

At Week 8 
ACR 50: 
P =  0.01  

At Week 12 
ACR 70: 
P =  0.01  

HAQ achieved, by % 
patients 
D1: 76 
D2: 78 
D3: 40 
P = 0.01 (combination or 

ETN) 

DAS mean change at 2 
years 
D1: 2.3 
D2: -2.7 
D3: -0.6 
P =  0.05 for ETA vs. SFS 

DAS, %: 2.4 at 2 years 
D1: 45.6 
D2: 4.0 
D3: 57.0 
DAS2.8 vs. 4.5 vs. 2.5 P = 

 0.01 

SF-36   
NR 

Radiographic measures, 
mean difference/absolute 
difference 

Attrition/withdrawal 
Overall, n: 
D1: 38 
D2: 34 
D3: 24 
Overall: 96 

Withdrawals due to adverse 
events, n (%): 
D1: 8 
D2: 9 
D3: 10 
Overall: NR 

Withdrawals due to lack of 
efficacy, n (%): 
D1: 52 
D2: 6 
D3: 6 
P = 0.001 

Overall adverse events 
reported, n:  
D1: 166 
D2: 53 
D3: 140 
Overall: 359 

Serious adverse events 
Death, n:  
Overall: 2 

23 patients receiving 
combination, 27 receiving 
ETN and 2 receiving SSZ 
had one or more serious 
adverse event (SAE).  

Non-infectious SAE were 
significantly greater in 
patients receiving ETN 
(20.8% for the combination 
and 20.4% for ETN alone) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

or (2) received a 
DMARD other 
than SSZ within 
3 mos. Or any 
biologic or 
cyclophosphami
de within 6 mos, 
corticosteroids 
within 4 wks 

• Presence of 
relevant 
comorbidity, 
including active 
infections 

D1: 53.3 
D2: 51.3 
D3: 50.6 
Overall: 51.4 

Sex, % female: 
D1: 82.0 
D2: 78.6 
D3: 80.2 
Overall: 79.9 
. 

Race, % white 
Population described as 

predominantly white. 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

NR 

Quality of life scales 
NR 
 

compared with 4% for 
patients receiving SSZ (P = 
 0.01). 

Malignancies 
Lymphoma or leukemia, n:  
D1: 1 
D2: 0 
D3: 0 
Overall: 1 

Skin cancer (basal cell or 
squamous cell), n:  
D1: 1 
D2: 0 
D3: 0 
Overall: 1 

Respiratory events 
Tuberculosis: NR 

Pneumonitis, n:  
D1: 1 
D2: 0 
D3: 0 
Overall: 1 

Pharyngitis/laryngitis, n:  
D1: 24 
D2: 2 
D3: 10 
P = 0.01 (combination vs. 

SFS) 

Sinusitis, n: 
D1: 12 
D2: 0 
D3: 3 

Other infections 
Any treatment-emergent 
infection, n: 
D1: 76 
D2: 21 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D3: 60 

Bronchitis 
D1: 21 
D2: 4 
D3: 12 

Gingival/dental infection: 
D1: 7 
D2: 2  
D3: 12 

GI 
Nausea or vomiting, n: 
D1: 7 
D2: 5 
D3: 19 
Overall: 31 

Abdominal pain, n:  
D1: 14 
D2: 1 
D3: 12 
Overall: 27 

Dyspepsia, n:  
D1: 14 
D2: 2 
D3: 12 
Overall: 28 

Diarrhea, n: 
D1: 11 
D2: 0 
D3: 6 
Overall: 17 

Other 
Infusion/injection site 
reactions, n:  
D1: 34 
D2: 2 
D3: 2 
Overall: 57 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Hemorrhage: 
D1: 9 
D2: 3 
D3: 14 
Overall: 26 

Skin rashes/miscellaneous 
skin infections, n:  
D1: 15/19 
D2: 3/0 
D3: 8/12 
Overall: 31 

Headache, n:  
D1: 11 
D2: 4 
D3: 25 
Overall: 40 

Back pain, n:  
D1: 9 
D2: 5 
D3: 20 
Overall: 34 

Parathesia , n:  
D1: 4 
D2: 1 
D3: 11 
Overall: 16 

Flu syndrome, n:  
D1: 18 
D2: 2 
D3: 12 
Overall: 32 

Leuccopenia, n:  
D1: 2 
D2: 0 
D3: 8 
Overall: 10 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Curtis et al., 200732 

Country and setting 
United States, 
Hospital and 
administrative claims 
data 

Source of funding 
Maryland Chapter of 
Arthritis Foundation, 
Agency for 
Healthcare Research 
and Quality and NIH 
National Institute of 
Arthritis and 
Musculoskeletal and 
Skin Diseases 

Research objective 
Evaluate risk of 
serious bacterial 
infections associated 
with TNFα 
antagonists 

Study design 
Retrospective Cohort 

Overall N 
n: 5,326 (obtained 
and abstracted 187 
records for analysis) 

Duration of study 
67 months (May 
1998 to December 
2003), median follow 
up time 17 months; 
3,894 person-years 
for RA patients 

Inclusion Criteria 
• RA patients 

older than 18 
years with 2 
ICD9 codes for 
RA 

• Either received 
an infusion or 
filled a 
prescription for 
a TNFα 
antagonist or 
filled at least 3 
prescriptions for 
MTX. 

Exclusion 
Criteria 
• Individuals with 

HIV, who had 
an organ 
transplant, 
diagnosed with 
a malignancy 

 

Interventions, Dose 
D1: MTX, ETN, IFX, 

ADA, patients may 
have been using 
more than one 
biologic and/or other 
nonbiologic 
DMARDs or 
glucocorticoids in 
addition to a biologic 

D2: MTXOther 
(describe)patients 
may have been 
using other 
nonbiologic 
DMARDs or 
glucocorticoids in 
addition to MTX 

Number in group 
D1: 2393 
D2: 2933 

Mean age (years) 
D1: 50 
D2: 55  
P = 0.0001 

Sex, % female 
D1: 73 
D2: 73 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: 100 (inferred) 
D2: NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1:  
• Mean PRED equivalent 

dosage: None (referrent), 
1,061 (44%) less than or 
equal to 5mg/day, 252 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
 

Overall 
Overall attrition/withdrawal, n:  
D1: 17 records for individuals 
in exposed Dcould not be 
accessed, therefore they 
were not abstracted. number 
of exposed out of total 
number of records (217) 
identified to be abstracted is 
not given, so a percentage 
cannot be determined 

Withdrawals due to adverse 
events, n: NR 

Withdrawals due to lack of 
efficacy, n: NR 

Adherent/compliant, n: NR 

Overall adverse events 
reported, n: 
D1: 86 (total infections) 
D2: 82 (total infections) 

Serious adverse events 
Death, n: NR 
Cardiovascular events 
(specify), n: NR 
Hepatotoxicity/elevated liver 
enzymes, n: NR 

Malignancies 
Lymphoma or leukemia, n: 
NR 
Skin cancer (basal cell or 
squamous cell), n: NR 
Other cancer (specify), n: NR 

Respiratory events 
Tuberculosis: NR  
Pneumonia, n: 
D1: 25 
D2: 23 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

receving TNFα 
antagonists and 
4,846 person-years 
for RA patients 
receiving MTX. 

Quality rating  
Fair 
 

(10%) 
• 5 - 10 mg/day, 348 (15%) 
• > 10 mg/day, 732 (31%) 
• Selected medical 

conditions and drug usage 
(only that those there were 
different between groups 
are abstracted, groups are 
similar with respect to 
other conditions 
investigated):  

• Severe RA (defined by 
claims for rheumatoid lung 
disease, rheumatoid 
carditis, inflammatory eye 
disease, or Felty's 
symdrome), 76 (3%) 

• Joint surgery or deformity, 
64 (3%) 

• Coronary artery disease 
(inlcuding CABG, 
angioplasty), 285 (12%) 

• Number of comorbidities,  
• 0.7 ±1 
• Anti TNFα use: IFX 792 

(33%) 
• ETN 1,201 (50%) 
• ADA 118 (5%) 
• ≥ 1 anti TNFα 282 (12%) 
• MTX use 1,677 (70%); 
D2:  
• Mean PRED equivalent 

dosage: None (referrent), 
1,290 (44%) less than or 
equal to 5mg/day, 294 
(10%) 

• 5 - 10 mg/day, 418 (14%) 
• > 10 mg/day, 931 (32%) 
• Selected medical 

conditions (only those that 

Upper respiratory infection, n: 
NR 

Other infections 
Urinary tract infection, n: 
kidney/UTI 
D1: 8 
D2: 10 

Other infections (specify), n:  
NR 

GI 
Nausea or vomiting, n:NR 
Abdominal pain, n: NR 
GI bleed or ulcer, n: NR 
Bowel obstruction, n: NR 
Other GI symptoms (specify), 
n: NR 

Other AEs, n: 
Cellulitis/soft tissue, n: 
D1: 23  
D2: 17 

Bacteremia/sepsis, n: 
D1: 7 
D2: 8 

Postoperative, n: 
D1: 7 
D2: 5 

Device associated, n: 
D1: 6 
D2: 4 

Septic Arthritis: 
D1: 4 
D2: 4 

Gastroenteritis: 
D1: 1 
D2: 5 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

were different between 
groups are abstracted, 
groups are similar with 
respect to other conditions 
investigated): Severe RA 
(defined by claims for 
rheumatoid lung disease, 
rheumatoid carditis, 
inflammatory eye disease, 
or Felty's symdrome), 59 
(2%) (P =  0.01) 

• Joint surgery or deformity, 
37 (1%) (P =  0.001) 

• Coronary artery disease 
(inlcuding CABG, 
angioplasty), 43 (15%) (P 
<0.01) 

• Number of comorbidities, 
0.9 ±1.2 (P =  0.0001). 
MTX use 2,933 (100%) (P 
=  0.0001) 

 

Abdominal abscess: 
D1: 1 
D2: 2 

Osteomyelitis exposed:  
D1: 1 
D2: 3 

Bacterial sinusitis: 
D1: 3 
D2: 0 

Diverticulitis: 
D1: 0 
D2: 0 

Summary results:  
• 65 infections out of 2,393 

exposed individuals (2.7%) 
• 58 infections among 2,933 

unexposed individuals 
(2.0%) 

• In first 6 months after index 
date, there were 32 
infections in exposed 
D(incidence of 2.9 
infections per 100 person -
years) compared with 19 
infections in unexposed 
D(incidence rate of 1.4 
infections per 100 person-
years) 

• After mulitvariate 
adjustment, hazard ratios 
for "risk of hospitilization 
with a bacterial infection" 
for those receiving TNF-
alpha antagonists was 
1.94 (95% CI, 1.32 - 2.83) 

• Factors Associated 
hospitalization with a 
"definite" bacterial infection 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

(hazard ratio and 95% CI): 
Anti TNFα treatment crude 
HR: 1.39 (0.97 - 1.98), 
Adjusted HR: 1.94 (1.32 - 
2.83) 

• Age (5 year 
increments)Crude 
HR: 1.22 (1.14 - 1.31), 
Adjusted HR: 1.14 (1.03 - 
1.27) 

• Insurance Type, Medicare, 
Age: 65 years Crude 
HR: 2.82 (1.42 - 5.61), 
Adjusted HR: 2.88 (1.41 - 
5.86), Age > 65 years 
Crude HR: 2.83 (1.89 - 
4.22), Adjusted HR 1.88 
(1.01 - 3.32) 

• Number of Face to Face 
physician visits Crude 
HR: 1.07 (1.05 - 1.10), 
Adjusted HR: 1.04 (1.01 - 
1.07) 

• Prior Infection Crude 
HR: 1.98 (1.19 - 3.31), 
Adjusted HR: 1.46 (0.85 - 
2.51) 

• Chronic Obstructive 
Pulmonary Disease Crude 
HR: 2.68 (1.71 - 4.18) 

• Adjusted HR: 1.90 (1.19 - 
3.04) 

• Diabetes mellitus Crude 
HR: 2.60 (1.66 - 4.06), 
Adjusted HR: 1.75 (1.10 - 
2.78) 

• Kidney Disease crude 
HR: 6.84 (3.01 - 15.5), 
Adjusted HR: 3.23 (1.35 - 
7.73 

• Decubitus Ulcer crude 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

HR: 6.35 (3.22 - 12.52), 
Adjusted HR: 3.05 (1.50 - 
6.19) 

• Number of comorbidities 
crude HR: 1.50 (1.31 - 
1.68), Adjusted HR: NS 

• Mean PRED equivalent 
doasage > 10 mg per day 
Crude HR: 1.92 (1.26 - 
2.91), Adjusted HR 1.85 
(1.21 - 2.85) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Curtis et al., 200733; 
subanalysis of Curtis 
et al., 200732 

Country and setting 
NR 

Source of funding 
Supported by 
Maryland Chapter of 
Arthritis Foundation, 
Agency for 
Healthcare Research 
and Quality (grant 
HS-10389), NIH 
(grant K24-AR-
052361-01 from 
National Institute of 
Arthritis and 
Musculoskeletal and 
Skin Diseases and 
grant T32-AR 

Research objective 
Evaluate 
comparative effects 
of antibody-based 
and non-antibody-
based TNFα 
antagonists on risk of 
hospitalizization with 
a bacterial infection 

Study design 
Cohort Study 

Overall N 
5195 

Duration of study 
Greater than 6 

Inclusion Criteria 
• At least 2 

International 
Classification of 
Diseases, Ninth 
Revision, 
Clinical 
Modification 
diagnosis codes 
for RA (714.x, 
excluding 
714.3), 
receiving either 
IFX, ADA, ETN 
or MTX without 
a TNFα 
antagonist 

• All patients 
exposed to 
TNFα 
antagonist were 
new users, 
defined as 
having at least 6 
months of 
nonexposure to 
these drugs 
prior to first 
filled 
prescription. 

Exclusion 
Criteria 
• Patients who 

were exposed 
to multiple 
TNFα 
antagonists 
during same 
window of risk 
were excluded 

Interventions, Dose 
D1: IFX: dose NR 
D2: ETN: dose NR 
D3: MTX 

Number in group 
D1: 850 
D2: 1412 
D3: 2933 
Overall: 5195 

Mean age (years) 
D1: 47.8 
D2: 53.4 
D3: 54.9 

Sex, % female 
NR 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: Physician encounters in 

6 months prior to 
therapy: 8.2 

D2: Physician encounters in 
6 months prior to 
therapy: 7.0 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 

Overall 
Overall attrition/withdrawal, n: 
NR 

Withdrawals due to adverse 
events, n: NR 

Withdrawals due to lack of 
efficacy, n: NR 

Adherent/compliant, n: NR 

Attrition information is not 
reported as they utilized 
person-years in their 
analyses. INF: 372 person-
yrs, ETN: 602 person-yrs, 
MTX: 1197 person-yrs. 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
D1: Bacterial Infection:: 6 

months, n: 16, IR/100 
person-yrs: 4.30, 95% CI 
(2.46 - 6.98), adjusted 
IRR: 2.40, 95% CI (1.23-
4.68); > 6 months, n: 10, 
IR/100 person-yrs: 1.61, 
95% CI (0.77-2.97), 
adjusted IRR: 1.14, 95% 
CI (0.55-2.24); 

D2: Bacterial Infection:: 6 



 

E-66 
 

Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

months (specific 
duration not 
provided); Person-
years: IFX: 372, 
ETN: 602, 
MTX: 1197 

Quality rating  
Fair 
 

(within 90 days 
of most recent 
filled 
prescription for 
drug of interest). 

 

D3: Physician encounters in 
6 months prior to 
therapy: 6.9 

Overall: NR 
 

months, n: 12, IR/100 
person-yrs: 1.99, 95% CI 
(1.03-3.48), adjusted 
IRR: 1.61, 95% CI (0.75-
3.47); > 6 months, n: 19, 
IR/100 person-yrs: 1.34, 
95% CI (0.81-2.10), 
adjusted IRR: 1.37, 95% 
CI (0.74-2.53) 

D3: Bacterial Infection:: 6 
months, n: 20, IR/100 
person-yrs: 1.67, 95% CI 
(1.02-2.58), adjusted 
IRR: referent; > 6 
months, n: 34, IR/100 
person-yrs: 1.55, 95% CI 
(1.11-2.22), adjusted 
IRR: referent 

Overall: Bacterial Infection:: 6 
months, n: 48, > 6 
months, n: 63, IR/100 
person-yrs: NR 

GI 
NR 

Other 
NR  
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S tudy 
C harac teris tic s  

Inc lus ion and 
E xc lus ion 

C riteria 
C harac teris tic s  and 

Interventions  
B as eline Dis eas e and 

T reatment C harac teris tics  Health Outc omes  Advers e E vents , % 

Author, year, s tudy 
name, if applic able 
Curtis et al., 200734 

C ountry and s etting 
USA 

S ourc e of funding 
FDA CBER Award 
#223-02-1420 Task 
Order #1, Maryland 
chapter of Arthritis 
Foundation, grant 
HS10389 from 
AHRQ, K24 
AR052361-01 from 
National Institute of 
Arthritis and 
Musculoskeletal and 
Skin Diseases, and 
T32 AR47512-03 
from NIH 

R es earc h objec tive 
Investigate a 
possible association 
between TNF-
antagonist use and 
incident heart failure 

S tudy des ign 
Observational 

Overall N 
2121 with RA 

Duration of s tudy 
Medical and phDacy 
administrative claims 
from January 1998 to 
December 2002 (5 
years), with medical 
record review for 

Inc lus ion C riteria 
• At least two 

ICD9-CM 
diagnosis codes 
for RA (714.X) 
or CD (555.X) 
during study 
period, received 
an infusion or 
filled a 
prescription for 
a TNF- 
antagonist or 
filled at least 
three 
prescriptions for 
one of several 
selected 
immunosuppres
sive drugs. 

E xc lus ion 
C riteria 
• HIV, organ 

transplantation, 
or malignancy in 
6 mos prior to 
index date 

 

Interventions , Dos e 
D1: IFX: dose NR 
D2: ETN: dose NR 
D3: Unexposed arm had 

to fill at least three 
prescriptions for 
MTX. 

Number in group 
D1: 330 
D2: 808 
D3: 983 

Mean age (years ) 
D1: 40  
D2: 38  
D3: 39  

S ex, % female 
D1: 70 
D2: 75 
D3: 75 

R ac e, % white 
NR 

R ac e, % blac k 
NR 

E thnic ity, L atino 
NR 

 

Mean dis eas e duration, 
years  (S D) 
NR 

P atients  with early R A, 
three years  or les s , % 
NR  

T reatment res is tant, % 
NR 

T J C , mean (S D) 
NR 

S J C , mean (S D)  
NR 

C ortic os teroid us e, % 
D1: 53 
D2: 45 
D3: 42 

DMAR D us e, % 
D1: non anti-TNF alpha 

DMARD use 83% 
D2: non anti-TNF alpha 

DMARD use 85% 
D3: non anti-TNF alpha 

DMARD use 100% 

MT X naïve, % 
NR 

B as eline DAS  s c ore, mean 
(S D) 
NR 

R equired treatment for 
latent T B  
NR 

Other population 
c harac teris tics , %, (C I/S D/P  
value) 
D1:  

AC R  mean differenc e/ 
abs olute differenc e 
(C I/S D/P  V alue) 
ACR 20: NR 
ACR 50: NR 
ACR 70: NR 

HA Q, mean differenc e/ 
abs olute differenc e  
NR 

DAS , mean 
difference/abs olute 
difference  
NR 

S F -36, mean 
difference/abs olute 
difference  
NR 

R adiographic  meas ures , 
mean difference/abs olute 
difference  
NR 

Quality of life s c ales , mean 
difference/abs olute 
difference  
NR 

Others , (pleas e name);  
mean difference/abs olute 
difference  
NR 
 

S erious  advers e events  
Cardiovascular events 
(specify), n: 
D1: Definite and possible 

heart failure; N = 1 (in 
IFX group) 

D2: Definite and possible 
heart failure; N = 4 (in 
ETN group) 

D3: Definite and possible 
heart failure; N = 1 (in 
unexposed group) 

Any other AEs:  
• Exposed group: patients 

receiving TNF-alpha 
antagonists 

• Unexposed Group: 
patients not receiving TNF-
alpha antagonists, these 
patients did receive MTX, 
6-mercaptopurine, 
azathioprine, or PRED.  

• Cumulative incidence of 
HF among exposed 
patients: 4.4 cases per 
1000 persons 

• Cumulative incidence of 
HF among unexposed 
patients: 1.0 case per 1000 
persons in unexposed 
group.  

• RA exposed compared 
with RA unexposed, RR = 
4.3 (ns) 

• RA exposed (ETN) 
compared to RA 
unexposed, RR = 4.9 (ns) 

• RA exposed (IFX) 
compared to RA 
unexposed, RR = 3.0 (ns) 
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S tudy 
C harac teris tic s  

Inc lus ion and 
E xc lus ion 

C riteria 
C harac teris tic s  and 

Interventions  
B as eline Dis eas e and 

T reatment C harac teris tics  Health Outc omes  Advers e E vents , % 
identified cases 

Quality rating  
Fair 
 

• Exposed D(IFX) 
• N = 330 
• Age 40 ± 8 years 
• Women N = 230 (70%) 
• Duration of health plan 

enrollment 15 ± 10 mos 
• Number of physician visits 

23 ± 23 
• Proportion of patients 

hospitalized N = 36 (11%) 
• Comorbidities in 6 mos 

prior to index date: extra-
articlar disease, N = 
27(8%) 

• Joint deformity, N = 16 
(5%) 

• Joint surgery, N = 20 (6%) 
• Coronary artery disease, N 

= 3 (1%) 
• Medication use in 6 mos 

prior to index date(mean ± 
SD of infusions or filled 
prescriptions): MTX, 9 ± 11 

• Glucocorticoid use, N = 
176 (53%) 

• NSAID use, N = 266 (81%) 
• Non anti-TNF-alpha 

DMARD use, N = 274 
(83%) 

• As above, or 
glucocorticoids, N = 309 
(94%) 

D2:  
• Exposed Drug (ETN) 
• N = 808 
• Age 38 ± 10 years 
• Women N = 608 (75%) 
• Duration of health plan 

enrollment 21 ± 16 mos 
• Number of physician visits 
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S tudy 
C harac teris tic s  

Inc lus ion and 
E xc lus ion 

C riteria 
C harac teris tic s  and 

Interventions  
B as eline Dis eas e and 

T reatment C harac teris tics  Health Outc omes  Advers e E vents , % 
24 ± 32 

• Proportion of patients 
hospitalized N = 95 (12%) 

• Comorbidities in 6 mos 
prior to index date: extra-
articlar disease, N = 
36(4%) 

• Joint deformity, N = 39 
(5%) 

• Joint surgery, N = 68 (7%) 
• Coronary artery disease, N 

= 12 (1%) 
• Medication use in 6 mos 

prior to index date (mean ± 
SD of infusions or filled 
prescriptions): MTX, 5 ± 10 

• Glucocorticoid use, N = 
365 (45%) 

• NSAID use, N = 711 (88%) 
• Non anti-TNF-alpha 

DMARD use, N = 684 
(85%) 

• As above, or 
glucocorticoids, N = 730 
(90%) 

D3:  
• Unexposed Group 
• N = 983 
• Age 39 ± 10 years 
• Women N = 742 (75%) 
• Duration of health plan 

enrollment 17 ± 14 mos (P 
< 0.001) 

• Number of physician visits 
19 ± 26 (P < 0.0001) 

• Proportion of patients 
hospitalized N = 59 (6%) 
(P < 0.0001) 

• Comorbidities in 6 mos 
prior to index date: extra-
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S tudy 
C harac teris tic s  

Inc lus ion and 
E xc lus ion 

C riteria 
C harac teris tic s  and 

Interventions  
B as eline Dis eas e and 

T reatment C harac teris tics  Health Outc omes  Advers e E vents , % 
articlar disease, N = 
27(3%)(P < 0.01) 

• Joint deformity, N = 27 
(3%) (P = < 0.05) 

• Joint surgery, N = 31 (3%) 
(P = < 0.0001) 

• Coronary artery disease, N 
= 6 (1%) (NS) 

• Medication use in 6 mos 
prior to index date (mean + 
or - SD of infusions or filled 
prescriptions): MTX, 13 ± 
13 (P < 0.01) 

• Glucocorticoid use, N = 
412 (42%) (P < 0.01) 

• NSAID use, N = 874 (89%) 
(P < 0.05) 

• Non anti-TNF-alpha 
DMARD use, N = 983 
(100%)(P < 0.001) 

• As above, or 
glucocorticoids, N = 983 
(100%) (P < 0.001) - Note: 
P-values compare pooled 
IFX and ETN RA patients 
with unexposed RA 
patients. 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
De Bandt et al., 
200535 

Country, Setting: 
France, clinical 
reports 

Funding: 
NR 

Research 
Objective: 
To report cases 
and incidence of 
anti-TNF-induced 
SLE from a 
French national 
survey 

Study Design: 
Case series 

Overall N: 
10,700 (22 cases) 

Study Duration:  
varied 
 

Inclusion Criteria: 
• Pts in France 

given INF or 
ETA; cases of 
SLE-like illness 
during anti-TNF 
txt were sought; 
retrospective 
survey of 
French 
rheumatologists 
and internists 
between June 
and October 
2003 

• All French 
hospital centres 
prescribing anti-
TNF txts (ETA 
and INF at that 
time) were 
surveyed 

Exclusion 
Criteria: 

• Improper 
diagnosis of 
lupus 

 

Interventions, dose: 
D1: Limited skin lupus 

D2: Complete 
lupus 
ETA: varied 

INF: varied 
N: 
D1: 10 

D2: 12 
Mean age, yrs: 
D1: of RA onset 39 

D2: 36 
Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

INF/ETA: 
D1: 6 / 4 
D2: 9 / 3 
 

Incidence 15/7700: 0.19% 
with INF and 7/3800: 0.18% 
with ETA 
 
32 initially reported, 10 were 
ruled out leaving 22 cases 
 
10 pts only had anti-DNA 
antibodies and skin 
manifestations 1 could 
classify as 'limited skin 
lupus' or 'toxidermia' in a 
context of autoimmunity, and 
12 pts had more complete 
drug-induced lupus with 
systemic manifestations  
 

NA 
 

Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
den Broeder et al., 
200736 

Country and setting 
The Netherlands, 
hospital 

Source of funding 
NR 

Research objective 
Identify risk factors 
for SSI in RA pts with 
special attention for 
anti-TNF tx 

Study design 
Observational 

Overall N 
1219 

Duration of study 
January 1997 (at 
Sint Maartenskliniek, 
January 2001; 
Radboud University 
Nijmegen Medical 
Centre, January 
1997) through 
September 2004 

Quality rating  
Fair: cohort baseline  
differences and 
number of patients 
between groups 1 
and 2 decrease 
quality in strength of 
study 
 

Inclusion Criteria 
• All RA patients 

that underwent 
elective 
orthopedic 
surgery 
between 
introduction of 
TNF inhibitors. 

Exclusion 
Criteria 
• Patients with no 

known follow up 
exceeding 1 
year 

• Patients with 
another 
principal 
diagnosis 

• Patients with 
multiple 
operations who 
developed more 
than one SSI 

• Procedures 
where an 
infection was 
present at start 
of surgery. 

 

Interventions, Dose 
D1: anti-TNF-naive 

patients (1) 
D2: stopped anti-TNF 

treatment (2A) 
D3: patients that 

continued anti- 
TNF treatment (2B) 

Number in group 
D1: 1023 
D2: 104 
D3: 92 
Overall: 1219 

Mean age (years) 
D1: 61 
D2: 54 
D3: 57 
Overall: 60 

Sex, % female 
D1: 77 
D2: 75 
D3: 82 
Overall: 77 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 17 yrs (11) 
D2: 16 (9) 
D3: 17 (8) 
Overall: 17 (11) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

TJC, mean (SD) 
NR 

SJC, mean (SD)  
NR 

Corticosteroid use, % 
D1: 30 
D2: 40 
D3: 42 
Overall: 32 

DMARD use, % 
D1: NR 
D2: NR 
D3: NR 
Overall: 16 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 
Overall: 0 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 

ACR mean difference/ 
absolute difference 
(CI/SD/P Value) 
NR 

HAQ, mean difference/ 
absolute difference 
(CI/SD/P Value) 
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P Value) 
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P Value) 
NR 

Radiographic measures, 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 

Quality of life scales, mean 
difference/absolute 
difference (CI/SD/P Value) 
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 

Overall 
• Seventeen cases in cohort 

2 were excluded because 
documentation of anti-TNF 
treatment was incomplete 
(9 IFX, 5 ETN, 3 ADA), 
percentage of missing 
values was 3%.  

• Due to a logistical error, 
data on prior SSI/skin 
infections were missing for 
cohort 1 patients from 
Maartenskliniek.  

• For cohort 2, data were 
complete. 

Overall adverse events 
reported, n: 
D1: Total noninfectious 

complications: 115 
D2: Total noninfectious 

complications:6 
D3: Total noninfectious 

complications:13 
Overall: Total noninfectious 

complications:134 

Serious adverse events 
Death, n: 
D1: 4 
D2: 0 
D3: 0 
Overall: 4 

Cardiovascular events 
(specify), n: 
NR 

Hepatotoxicity/elevated liver 
enzymes, n: 
NR 

Malignancies 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 
NR 

Other population 
characteristics, 
%, (CI/SD/P value) 
D1:  
• Concomitant MTX (%): 34 
• > 1 DMARD (%): 11 
D2:  
• Concomitant MTX (%): 37 
• > 1 DMARD (%): 54 
D3:  
• Concomitant MTX (%): 38 
• > 1 DMARD (%): 46 
 

NR 

Respiratory events 
NR 

Other infections 
D1: Surgical site infections: 

41 
D2: Surgical site infections: 6 
D3: Surgical site infections: 8  
Overall: Surgical site 

infections: 55 (22 were 
backed by positive 
cultures) 

GI 
NR 

Other 
• Perioperative continuation 

of anti-TNF was not 
associated with a 
significant increase of SSI 
risk, according to entry 
model (OR, 1.56, 95% CI, 
0.52-4.66) and when 
corrected for potential 
confounders (OR, 1.50, 
95% CI, 0.43-5.2).  

• Wound dehiscence 
occurred more frequently 
in patients that continued 
anti-TNF compared to 
patients that temporarily 
discontinued anti-TNF 
treatment (OR, 11.2, 95% 
CI, 1.4-90).  

• Risk of wound dehiscence 
was, however, very low in 
patients that stopped anti-
TNF treatment.  

• Compared with anti-TNF-
naive patients OR for 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 
wound dehiscence was 
lower but still significant 
(RR 2.4, 95% CI, 1.1-5.0). 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Dixon et al., 
200637  

Country, Setting: 
Britain 
Multicenter 

Funding: 
Schering Plouogh, 
Wyeth, Abbott, 
and Amgen all 
fund The British 
Society for 
Rheumatology 
Biologics Register 
(BSRBR)  

Research 
Objective: 
The rate of 
serious infection 
anti-TNF-pts 
compared with RA 
pts treated with 
traditional 
DMARDs 

Study Design: 
Prospective 
cohort study 

Overall N: 
8,973 

Study Duration:  
11,220 PY 

Inclusion Criteria: 
•  ANTI-TNF 

cohort: 
diagnosed by 
physician w/ RA 

• Treated with 
ETA, INF, or 
ADA as first anti-
TNF drug, at 
least 6 mos of 
followup by 
September 2005 

• Comparison 
cohort: physician 
diagnosis of RA, 
active disease 
(guideline DAS28 
>4.2), current txt 
with a DMARD, 
and no previous 
use of biologic 
drugs.  

• Comparison pts 
also completed 
at least 6 mos of 
followup by 
September 2005.  

Exclusion 
Criteria: 
•  Anti-TNF 

cohort: pts who 
had been 
registered >6 
mos after start 
of biologic 
therapy 

Interventions, dose: 
D1: DMARD 
D2: All anti-TNF 
D3: ETA 
D4: INF 

D5: ADA 
N: 
D1: 1354 
D2: 7664 
D3: 3596 
D4: 2878 
D5: 1190 

Mean age, yrs: 
D1: 60 
D2: 56 
D3: 56 
D4: 56 
D5: 57 

Sex, % female: 
D1: 71 
D2: 76 
D3: 77 
D4: 76 
D5: 74 

Race, % white: 
NR 

Median disease 
duration, yrs: 
D1: 6 
D2: 12 
D3: 12 
D4: 12 
D5: 11 
TJC (median): 
D1: 6 
D2: 16 
D3: 16 
D4: 16 
D5: 15 
SJC (median): 
D1: 5 
D2: 11 
D3: 11 
D4: 12 
D5: 12 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
D1: 22 
D2: 47 
D3: 47 
D4: 48 
D5: 44 

MTX naive, %:  
NR 

Txt resistant %:  
NR 

Pts with Early RA 
(≤3 yrs):  
NR 

Baseline DAS mean: 

:In pts with active RA, anti-
TNF therapy was not 
associated with increased 
risk of overall serious 
infection compared with 
DMARD txt, after adjustment 
for baseline risk. In contrast, 
the rate of serious skin and 
soft tissue infections was 
increased, suggesting an 
important physiologic role of 
TNF in host defense in the 
skin and soft tissues beyond 
that in other tissues 

Serious Infections: 
• D1: N:56 (41 

events/1000 PY) 
• D2: N:525 (53 

events/1000 PY) 

UTI: 
• D1: N:3 (2.2 

events/1000 PY) 
• D2: N:45 (4.6 

events/1000 PY) 
 

Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA:  

Quality 
Rating: 
Fair 
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D1: 5.1 
D2: 6.6  
D3: 6.6 
D4: 6.6  
D5: 6.6  

Diabetes %: 
D1: 5.5 
D2: 5.4 
D3: 6.0 
D4: 4.6 
D5: 5.5 

COPD/asthma %:  
D1: 20 
D2: 13 
D3: 14 
D4: 12 
D5: 13 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Dixon et al., 2006,38 
British Society for 
Rheumatoid 
Biologics Register 

Country and setting 
UK, 
hospitals/general 
practice 

Source of funding 
Financial support to 
BSRBR comes 
indirectly from 
following: UK 
companies 
marketing biologic 
agents in UK: 
Schering Plough, 
Wyeth Laboratories, 
Abbott Laboratories, 
and Amgen. 

The resources used 
to fund BSRBR are 
received under 
contract 

Research objective 
To compare rates of 
serious infection in 
RA patients treated 
with anti-TNF to 
those treated with 
traditional DMARDs 

Study design 
Observational 

Overall N 
9018 

Inclusion Criteria 
• Anti-TNF 

cohort: patients 
registered with 
BSRBR who 
had been 
diagnosed by a 
physician as 
having RA and 
who had been 
treated with 
ETN, IFX, or 
ADA as their 
first anti-TNF 
drug.  

• Patients had to 
have completed 
at least 6 mos 
of followup by 
September 
2005 

• Comparison 
cohort: biologic 
naive, a 
physician 
diagnosis of RA, 
current 
treatment with a 
DMARD.  

• Comparison 
patients also 
had to have 
completed at 
least 6 mos of 
followup by 
September 
2005. 

Exclusion 
Criteria 
• In order to limit 

Interventions, Dose 
D1: Other: NR 

(traditional 
DMARDs) 

D2: ETN: dosage and 
frequency NR 

IFX: dosage and 
frequency NR 
ADA: dosage and 
frequency NR 

Number in group 
D1: 1354 
D2: 7664 
Overall: 9018 

Mean age (years) 
D1: 60 
D2: 56 

Sex, % female 
D1: 71 
D2: 76 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 6 yrs (IQR = 1 - 15) 
D2: 12 yrs (IQR = 6 - 19) 
Overall: 100 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

TJC, mean (SD) 
D1: median = 6 (IQR = 3 - 

13) 
D2: median = 16 (IQR = 10 - 

22) 

SJC, mean (SD)  
D1: median = 5, (IQR = 2 - 9) 
D2: median = 11 (IQR = 7 -

16) 

Corticosteroid use, % 
D1: 22 
D2: 47 

DMARD use, % 
D1: 100 
D2: 100 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
D1: 5.1 
D2: 6.6 

Required treatment for 
latent TB 
NR 

Other population 

ACR mean difference/ 
absolute difference 
(CI/SD/P Value) 
ACR 20:  
ACR 50:  
ACR 70:  

HAQ, mean difference/ 
absolute difference 
(CI/SD/P Value) 

DAS, mean 
difference/absolute 
difference (CI/SD/P Value) 

SF-36, mean 
difference/absolute 
difference (CI/SD/P Value) 

Radiographic measures, 
mean difference/absolute 
difference (CI/SD/P Value) 

Quality of life scales, mean 
difference/absolute 
difference (CI/SD/P Value) 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
 

Adverse events reported, 
n: 
Urinary tract infection, n: 
D1: 3; Incidence rate/1,000 

person-years: 2.2 (0.5 - 
6.5) 

D2: 45; Incidence rate/1,000 
person-yeears: 4.6 (3.3 - 
6.1)  

Other infections (specify), n: 
D1:  
• All serious infections: n = 

56 
• Rate of infections/1,000 

person-years (95% CI) = 
41.4 (31.4 - 53.5) 

D2:  
• All serious infections: n = 

525 
• Rate of infections/1,000 

person-years (95% CI) = 
53.2 (48.9 - 57.8) 

Overall:  
• All serious infections, IRR, 

DMARD = ref, adjusted for 
age and sex: 1.47 (1.07 - 
2.01) 

• Adjusted for aged, sex, 
disease severity, 
comorbidity, extraarticular 
manifestations, steroid 
use, and smoking: 1.03 
(0.68 - 1.57) 

 
D1:  
• Lower respiratory tract: 36 
• Incidence rate/1,000 

person-years: 26.6 (18.7 - 
36.7) 

D2:  
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 

Duration of study 
December 2001 to 
September 2005 

Quality rating  
Fair 
 

problems 
associated with 
recall and left 
censorship 

• Patients who 
had been 
registered > 6 
mos after start 
of biologic 
therapy were 
excluded. 

 

characteristics, %, (CI/SD/P 
value) 
D1:  
• HAQ score, mean: 1.5 
• Extraarticular disease: 

21% 
• Current smoker: 26% 
• Former smoker: 39% 
• Never a smoker: 35% 
• Diabetes: 5.5% 
• COPD/asthma: 20% 
D2:  
• HAQ score, mean: 2.1 
• Extraarticular disease: 

30% 
• Current smoker: 22% 
• Former smoker: 38% 
• Never a smoker: 40% 
• Diabetes: 5.4% 
• COPD/asthma: 13% 
•  

• Lower respiratory tract: 
203 

• Incidence rate/1,000 
person-years: 20.6 (17.9 - 
23.6) 

 
D1: Skin and soft tissue: 4; 

Incidence rate/1,000 
person-years: 3.0 (0.8 - 
7.6) 

D2: Skin and soft tissue: 118; 
Incidence rate/1,000 
person-years: 12.0 (9.9 - 
14.3) 

 
D1: Bone and joint: 4; 

Incidence rate/1,000 
person-years: 3.0 (0.8 - 
7.6) 

D2: Bone and joint: 68; 
Incidence rate/1,000 
person-years: 6.9 (5.4 - 
8.7) 

 
D1: Bacterial intrcellular 

infections: 0 
D2: Bacterial intrcellular 

infections: 19 (10 
Mycobacterium TB, 2 
Legionella pneumophila, 
3 Listeria 
monocytogenes, 1 
Mycobacterium fortuitum, 
and 3 Salmonella) 

 
• Subanalysis: No. of 

infections: DMARD = 56, 
ETN = 209, IFX = 255, 
ADA = 61; 

• Rate of infections/1,000 
person-years (95% CI): 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 
DMARD = 41.4 (31.4-
53.5), ETN = 51.3 (44.7-
58.5), IFX = 55.2 (48.8-
62.2), ADA = 51.9 (39.9-
66.2);  

• Adjusted IRR (DMARD = 
ref): ETN = 0.97 (0.63-
1.50), IFX = 1.04 (0.68-
1.61), ADA = 1.07 (0.67-
1.72);  

• TB, crude IR: ETN = 0.5, 
IFX = 1.5,  

• ADA = 0.9; adjusted IRRs 
for TB (ETN = ref): IFX = 
4.9 (95% CI, 0.5-49.8) and 
ADA = 3.5 (0.3-47.3) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Dixon et al., 200738; 
British Society for 
Rheumatology 
Biologics Register 
(BSRBR). 

Country and setting 
United Kingdom (UK) 

Source of funding 
British Society for 
Rheumatology is 
indirectly funded by 
Schering-Plough, 
Whety Laboratories, 
Abbot Laboratories, 
and Amgen 

Research objective 
Determine whether 
incidence of 
myocardial infarction 
(MI) was lower in pts 
treated with anti-
TNFα than traditional 
DMARDs; to explore 
impact of response 
to tx on rates of MI in 
anti-TNFalpha cohort 

Study design 
Prospective Cohort 
Study 

Overall N 
N: 10,755; 74 
individuals switched 
groups during course 
of study and were 
counted in both 
DMARDs and anti-

Inclusion Criteria 
• Registered with 

BSRBR 
• Diagnosed with 

RA 
• Followed up for 

more than 6 
months by July 
31, 2006 

• Anti-TNFalpha 
cohort: treated 
with an anti-
TNFalpha drug 

• Registered with 
BSRBR within 6 
months of 
starting biologic 
therapy.  

• UK national 
guidelines 
require that 
patients to 
whom anti-
TNFa drugs are 
prescribed have 
a Disease 
Activity Score in 
28 joints > 5.1 
despite previous 
therapy with at 
least 2 
DMARDs, one 
of which must 
have been 
MTX. 

• DMARDs 
cohort: never 
taken biologic 
agents, 
diagnosed as 

Interventions, Dose 
D1: Unspecified 

DMARDs: dose and 
frequency NR 

D2:  
• ETN 
• IFX 
• ADA 
• In anti-TNFalpha 

group, 3,844 pts 
received ETN, 2,944 
pts received infliximib, 
and 1,871 pts 
received ADA. 
Dosages and 
frequencies were not 
reported. 

Number in group 
D1: 2,170 
D2: 8,659 

Mean age (years) 
D1: 60 
D2: 56 

Sex, % female 
D1: 72 
D2: 76 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 7 years (IQR, 1 - 15) 
D2: 12 years (IQR, 6 - 19) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: 19.3 
D2: 43.7 

DMARD use, % 
D1: 100% 
D2: NR 

MTX naïve, % 
D1: NR 
D2: 0 (inferred) 

Baseline DAS score, mean 
(SD) 
D1: 5.0 (SD 1.4) 
D2: 6.6 (SD 1.0) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1:  

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
 

Overall 
Overall attrition/withdrawal, n:  
• In general for BSRBR only 

2.2% of all patients 
enrolled > 12 months 
before July 31, 2006 had 
no returned rheumatologist 
questionnaires and 17.2% 
had no returned patient 
diaries.  

• Only 0.6% had no follow 
up information from either 
source.  

• Patients with no returned 
information from 
rheumatologist were not 
included in this analysis. 

Overall adverse events 
reported, n: 
D1: 17 
D2: 63; In subanalysis, 

nonresponders had 17 
AEs and responders had 
35 AEs. 

Serious adverse events 
Cardiovascular events 
(specify), n: 
D1: MI, 17 
D2: MI, 63; In subanalysis, 

nonresponders had 17 
MIs (n: 1,638), and 
responders had 35 MIs 
(n: 5,877). 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

TNFalpha groups. 

Duration of study 
Anti-TNFalpha 
Drepresented 13,233 
person-years of 
follow up. DMARDs 
Drepresented 2,893 
person-years of 
follow up. Median 
follow up for anti-
TNFalpha cohort 
was 1.66 years; 
median follow up for 
DMARDs cohort was 
1.34 years. 

Quality rating  
Fair: Drug specific 
data not reported 
 

having active 
RA (guideline 
DAS more than 
4.2). 

Exclusion 
Criteria 
NR 
 

• BMI, mean ±SD 
kg/m2: 26.9 (5.7) 

• Smoking History, no. (%), 
current smoker 537 (25), 
Former Smoker 849 (39), 
Never Smoked 767 (35) 

• Prior MI, no (%), 116 (5.3) 
• Angina, no (%), 183 (8.4) 
• Hypertension, no (%), 672 

(31.0) 
• Diabetes, no. (%), 132 

(6.1) 
• Corticosteriods, no. (%), 

418 (19.3) 
• Lipid-lowering Drugs, no. 

(%), 338 (15.6) 
• Antiplatelet Drugs. no (%), 

291 (13.4) 
• NSAIDs, no. (%), 1344 

(61.9) 
D2:  
• BMI, mean ±SD 

kg/m2: 26.7 ± 5.8) 
• Smoking History, no. (%), 

current smoker 1886 (22), 
Former Smoker 3298 (38), 
Never Smoked 3431 (40) 

• Prior MI, no (%), 250 (2.9) 
• Angina, no (%), 381 (4.4) 
• Hypertension, no (%), 

2581 (29.8) 
• Diabetes, no. (%), 470 

(5.4) 
• Corticosteriods, no. (%), 

3793 (43.7) 
• Lipid-lowering Drugs, no. 

(%), 768 (8.9) 
• Antiplatelet Drugs. no (%), 

648 (7.5) 
• NSAIDs, no. (%), 5705 

NR 

GI 
NR 

Other 
• In DMARD group, Person-

years, 2893 
• Number of Reported 

MIs: 17 
• Rate of MIs per 1000 

person-years (95% CI): 5.9 
(3.4-9.4) 

• Incident rate ratio, referent 
• Incidence rate ratio 

adjusted for age and sex, 
referent 

• Incidence rate ratio 
multivariate analysis, 
referent 

• In anti-TNFalpha DPerson-
years, 13323 

• Number of Reported MIs, 
63 

• Rate of MIs per 1000 
person-years (95% CI), 4.8 
(3.7 - 6.1) 

• Incident rate ratio, 0.81 
(0.47 - 1.38) 

• Incidence rate ratio 
adjusted for age and sex, 
1.13 (0.65 - 1.96) 

• Incidence rate ratio 
multivariate analysis, 1.44 
(0.56 - 3.67) 

• In subanalysis, results 
among nonresponders, 
Person-years 1,815, 
Number of reported 
MIs: 17, rate of MIs per 
1,000 person years was 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

(65.9) 
• A sub-analysis was done 

of non-responders and 
responders 

• Anti-TNFalpha 
Nonresponders, N: 1,638 

• Mean Age (Y), 57 
• Sex, female (%), 79 
• Race, white (%), NR 
• Race, black (%), NR 
• Ethnicity, Latino (%) NR 
• Disease Duration (mean & 

SD), 11 (IQR, 6-19) 
• DMARD use (%), NR 
• Corticosteroid use (%) 

45.3 
• MTX naïve (%), 0 

(inferred) 
• Treatment resistant (%) 

NR 
• Patients with early RA, 

three years or less, (%), 
NR 

• Baseline DAS score, mean 
(SD), 6.4 (SD 1.1) 

• Tender joint count, NR 
• Swollen joint count, NR 
• Required treatment for 

latent TB, NR 
Other 
• BMI, mean ±SD 

kg/m2: 26.9 (6.2) 
• Smoking History, no. (%) 
• Current smoker 382 (23) 
• Former Smoker 625 (38) 
• Never Smoked 621 (38) 
• Prior MI, no (%), 48 (2.9) 
• Angina, no (%), 85 (5.2) 
• Hypertension, no (%), 506 

(30.9) 

9.4 (95% CI, 5.5 - 15.0), 
Incident rate ratio, referent 

• Incidence rate ratio 
adjusted for age and sex, 
referent 

• Incidence rate ratio 
multivariate analysis, 
referent 

• Amon responders, Person-
years 9,886, Number of 
reported MIs: 35, rate of 
MIs per 1,000 person-
years (95% CI):  3.5 (2.5 - 
4.9), Incident rate ratio, 
0.38 (2.5 - 4.0) 

• Incidence rate ratio 
adjusted for age and sex, 
0.38 (0.21 - 0.68) 

• Incidence rate ratio 
multivariate analysis, 0.36 
(0.19 - 0.69), incidence 
rate ratio by sex, 
multivariate analysis 
(male) 0.31 (0.12 - 0.81), 
(female) 0.46 (0.20 - 1.06). 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
• Diabetes, no. (%), 110 

(6.7) 
• Corticosteriods% 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Dixon WG et al., 
201039 
British Society 
for 
Rheumatology 
Biologics 
Register 
(BSRBR) 

Country and 
setting 
UK 

Source of 
funding 
the University of 
Manchester 

Research 
objective 
To compare 
directly the risk 
between drugs, 
to explore time to 
event, site of 
infection and the 
role of ethnicity. 

Study design 
Observational 

Overall N 
13739 

Duration of 
study 
Total follow-up 
time (person-
yrs):  
DMARD: 7345 

Inclusion 
Criteria 
• Patient with 

doctor's dx of 
RA 

• At least 1 
returned 
consultant 
follow-up 
questionnaire 
before 3/31/08 

• Anti-TNF 
cohort the 
anti-TNF drug 
must have 
been their first 
biolgical drug 

• DMARD 
cohort they 
must have 
been biologic 
naive 

Exclusion 
Criteria 
• NA 
 

Comparisons 
(dosage and 
frequency) 
D1: Non-biologic 

DMARDs: 
Dosage and 
frequency NR 

D2: All anti-TNF: 
Dosage and 
frequency NR 

D3: ETN: Dosage 
and frequency 
NR 

D4: INF: Dosage 
and frequency 
NR 

D5: ADA: Dosage 
and frequency 
NR 

Number in group 
D1: 3232 
D2: 10712 
D3: 3913 
D4: 3295 
D5: 3504 

Mean age (years) 
D1: 60 
D2: 56 
D3: 56 
D4: 56 
D5: 57 
Overall: DMARD vs. 
All anti-TNF, 
P<0.001; Between 
the three anti-TNF 
drugs, P=0.012 

Sex, % female 
D1: 72 
D2: 76 

Mean disease 
duration, years 
D1: 6 (1-15) 
D2: 11 (6-19) 
D3: 12 (6-19) 
D4: 12 (6-19) 
D5: 10 (5-18) 
Overall: DMARD vs. All 
anti-TNF, P<0.001; 
Between the three anti-
TNF drugs, P<0.001 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
NR 

DMARD use, %:  
D1: 100 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

Baseline DAS score 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
NR 

Serious adverse 
events: 
NR 

Malignancies: 
NR 

Respiratory events: 
Tuberculosis (n):  
D1: 0 
D2: 40 (118/100,000 

pys; 95% CI, 84-
160) 

D3: 8 (53/100,000 pys; 
95% CI, 23-105) 

D4: 12 (123/100,000 
pys; 95% CI, 64-
215)  

D5: 20 (217/100,000 
pys; 95% CI, 132-
335) 

Rates of TB 
D1: NR 
D2: NR 
D3: 39 events/100,000 

person-yrs 
D4: 136 events/100,000 

person-yrs 
D5: 144 events/100,000 

person-yrs 

IRR for active TB 
Non-white vs. white 
patients=6.5 (2.8-15.3).   
UK population rate of 
TB: 12.3-14.7 
events/100,000 person-
yrs from 2001-2005). 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
Anti-TNF: 34025 
Median duration 
of follow-
up/patient (yrs):  
DMARD: 2.30   
Anti-TNF: 3.21 

D3: 77 
D4: 76 
D5: 75 
Overall: DMARD vs. 
All anti-TNF, 
P<0.001; Between 
the three anti-TNF 
drugs, P=0.108 

Race, % white 
D1: 78 
D2: 83 
D3: 82 
D4: 82 
D5: 84 
Overall: DMARD vs. 
All anti-TNF, 
P<0.001 

Between the three 
anti-TNF drugs, 
P=0.363 

Race, % black 
D1: Non-white: 2 
D2: Non-white: 3 
D3: Non-white:3 
D4: Non-white: 4 
D5: Non-white: 3 

Ethnicity, Latino 
NR 

205 patients switched 
from the DMARD cohort 
to the anti-TNF cohort 
 

 Other infections: 
NR 

GI: 
NR 

Other: 
NR 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, year: 
Doran et al., 
200240 

Country, Setting: 
US, Minnessota 
cohort 

Funding: 
Immunnex; 
NIH 

Research 
Objective: 
Identify predictors 
of serious 
infections amnong 
pts with RA 

Study Design: 
Retrospective 
Cohort 

Overall N: 
609 

Study Duration:  
39 yrs 
 

Inclusion Criteria: 
• Diagnosed with 

RA according to 
ACR criteria 

Exclusion 
Criteria: 
• NR 

Interventions, dose: 

DMARDS 
N: 
NR 

Mean age, yrs: 
NR 

Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Age, /10-yr increment OR 1.49 
95% CI,1.33-1.67 P < 
0.001  

•  Alcoholism OR 2.00 
95%CI,1.27-3.16 P =  
0.003  

•  Leukopenia OR 2.17 
95%CI,1.58-2.98 P < 0.001  

• Organic brain disease OR 
2.94 95%CI,2.08-4.16 P < 
0.001  

•  DM OR 2.45 95%CI,1.84-
3.27 P < 0.001  

• Chronic lung disease OR 
2.83 95%CI,2.15-3.72 P < 
0.001  

• Extraarticular RA OR 3.22 
95%CI,2.17-4.77 P < 0.001  

•  RF OR 1.65 95%CI,1.24-
2.20 P < 0.001  

• RA nodules OR 1.76 
95%CI,1.32-2.33 P < 0.001  

• Functional capacity OR 
1.87 95%CI,1.49-2.35 P < 
0.001  

• ESR OR 1.63 95%CI,1.25-
2.13 P < 0.001  

•  Chemo OR 5.02 
95%CI,2.44-10.3 P < 0.001  

•  Cyclophosphamide OR 
6.14 95%CI,3.12-11.8 P < 
0.001  

• Cyclosporine OR 1.99 
95%CI,1.25-3.16 P =  
0.004  

•  Corticosteroids OR 1.90 
95%CI,1.47-2.47 P < 0.001  

 

NA Overall 
Attrition 
Rate, %: 
NR 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Dougados et al., 
199941 and 
Maillefert et al., 
200342 

Country, 
Setting: 
Finland, France, 
Germany 
(France only for 
5 yr), multicenter 

Funding: 
Pharmacia 
Upjohn 

Research 
Objective: 
Clinical benefit 
of MTX + SSZ 
compared to 
either drug alone 
early, active RA 
pts fulfilling 
some criteria of 
poor potential 
long term 
outcome 

Study Design: 
RCT 

Overall N: 
209 (146) 

Study Duration:  
52 wks (5 yrs) 
 

Inclusion Criteria: 
• Diagnosed 

according to ACR 
criteria 

• Duration < 1 yr 
• Presence of active 

disease as 
defined by DAS ≥ 
3 (calculation 
based on Ritchie 
articular index, 44 
SJC, and ESR) 
and presence of 
RF and/or HLA 
DR 1/4 

• Concommitant 
drugs allowed 
were analgesics 
and NSAIDS 

Exclusion Criteria: 
• Prior txt with 

steroids, 
DMARDS, or any 
drugs to treat RA 
other than 
analgesic or 
NSAIDS 

• Pts with 
contraindications 
to use of SSZ or 
MTX 

 

Interventions, dose: 
D1: SSZ + placebo 
D2: MTX + placebo 
D3: SSZ + MTX 

MTX: 7.5 mg wkly (2.5 
mg 3 times per wk). 
After wk 16, could be 
increased to 15 mg 
wkly if efficacy 
inadequate 

SSZ: increased to 2 
grams daily by d #9. 
Could be increased to 
3 grams daily after wk 
16 of study if efficacy 
was inadequate 

Other?: combo MTX + 
SSZ 

N: 
D1: 68 
D2: 69 
D3: 68 

Mean age, yrs: 
D1: 52 
D2: 50 
D3: 52 

Sex, % female: 
D1: 71 
D2: 74 
D3: 77 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 2.9 mos since 
diagnosis, 10.8 since 
onset 
D2: 2.3 mos from 
diagnosis, 18.4 from 
onset 
D3: 3.4 mos from 
diagnosis, 10.6 from 
onset 

TJC, mean: 
NR 

SJC, mean: 
D1: 10.5  
D2: 9.4 
D3: 9.4 

DMARD use, %: 
All groups: 0 

Corticosteroid use, 
% 
All groups: 0 
MTX naive, %: 
All groups: 100 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
All groups: 100 

 

 
 

DAS change: 
D1:  -1.15  
D2:   -0.87  
D3:   -1.26 (P =  0.019 from 
inter-group comparisons 
using analysis of variance) 

RAI changes: 
D1:   -7.1 
D2:  -4.2 
D3: -9.4 (P =  0.001)  

ACR response, %: 
D1:  59 
D2:  59 
D3:  65 (P =  NR) 
 
At 5 years 
Txt of pts with early RA with 
combination therapy of MTX 
and SSZ during first yr did 
not result in any long term 
differences in disease 
activity, quality of life, or 
structural damage compared 
to monotherapy with either 
drug used alone 

Mean DAS (SD):  
D1 or D2: 2.2 (1)  
D3: 2.2 (1) 
Overall: (P =  0.9) 

HAQ:  
 
D1 or D2: 0.6 (0.7)  
D3: 0.6 (0.6)  
Overall: (P =  0.9) 
 

Overall:  
D1: 75 
D2: 75 
D3: 91 

Abdominal Pain: 
D1: 9 
D2: 6 
D3: 13 

Dizziness: 
D1: 6 
D2: 1 
D3: 3 

Headache: 
D1: 9 
D2: 4 
D3: 12 

Nausea: 
D1: 32 
D2: 23 
D3: 49 
 

Overall 
Attrition 
Rate, %: 
27% (28.8) 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Duclos, 200643 

Country and setting 
Monocenter French 
tertiary-referral 
rheumatology unit 

Source of funding 
Not reported 

Research objective 
Evaluate TNF 
blocker retention 
rates and their 
predisposing factors 
in daily practice. 

Study design 
Retrospective Cohort 

Overall N 
770 (142 patients 
received more than 
one TNF blocker for 
975 treatment 
courses) 

Duration of study 
1997 to December 
15, 2004 

Quality rating  
Fair: single referral 
center population, 
different baseline 
population 
characteristics 
 

Inclusion Criteria 
• Received a TNF 

blocker 

Exclusion 
Criteria 
• NR 
 

Interventions, Dose 
D1:  
• ETN: dosage and 

frequency NR 
• IFX: dosage and 

frequency NR 
• ADA: dosage and 

frequency NR 
D2:  
• ETN: dosage and 

frequency NR 
• IFX: dosage and 

frequency NR 
• ADA: dosage and 

frequency NR 

Number in group 
D1: 440 
D2: 290 
Overall: 770 

Mean age (years) 
D1: 55.1 
D2: 41.6 
Overall: 49.3 

Sex, % female 
D1: 80.5 
D2: 29.7 
Overall: 60.4 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 13.5 yrs (9.5) 
D2: 13.6 (10.0) 
Overall: 13.4 (9.7) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR Overall: 16.1 (21.5) 

DMARD use, % 
NR Overall: 3.0 (2.1) 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %,  
NR 
 

ACR    
NR 

HAQ,    

DAS     

SF-36     

Radiographic measures     

Quality of life scales     

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
 

Overall 
• Percentage of patients 

who did not interrupt 
treatment due to inefficacy 
or intolerance was 82.5% ± 
1.3 at 6 months, 64.0% ± 
1.8 at 12 months, 50.3% ± 
2.1 at 24 months, and 
39.4% ± 2.4 at 36 months.  

• Retention rates were 
similar for 3 TNF blockers.  

• At 1 year, rates were 
63.2% ± 2.9, 63.9% ± 2.6, 
and 68.2% ± 4.6, and at 2 
years, rates were 47.5% ± 
3.2, 50.8% ± 3.0, and 
60.2% ± 5.6 for IFX, ETN, 
and ADA, respectively (P = 
 0.48).  

• Analyses according to 
reason for interruption did 
not find any difference in 
efficacy between 3 agents 
(P =  0.33), but showed a 
trend for a better tolerance 
with ETN and ADA versus 
with IFX (P =  0.06) 

Overall adverse events 
reported, n:  

Serious adverse events 
NR 

Malignancies 
NR  

Respiratory events 
NR  

Other infections 
NR  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

GI 
NR 

Other 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Edwards et al., 
200744 

Country and setting 
United Kingdom, 
primary  
care database 
(GPRD) 

Source of funding 
Proctor & Gamble 
PhDaceuticals 
Government or non-
profit organization- 
please list 
name.Medical 
Research Council 
and Southhampton 
Rheumatology Trust 

Research objective 
Evaluate effect of 
DMARDs on  
the likelihood of pts 
with RA developing 
septic arthritis (SA) 

Study design 
Cohort 

Overall N 
136,997 (34,250  
patients with RA, 
102,747 controls) 

Duration of study 
June 1987-April 
2002 

Quality rating  
Fair 
 

Inclusion Criteria 
• Diagnosis of RA 

(ICD-9 code 
714.0) 

• At least 3 
control subjects 
without RA, 
matched by age 
(within 5 years), 
sex, and 
practice, were 
defined for each 
RA case. 

Exclusion 
Criteria 
• Patients with 

RA who were 
first diagnosed 
subsequent to a 
diagnosis of SA 

 

Interventions, Dose 
D1:  
• PNL: Dosage NR 
• MTX: Dosage NR 
• LEF: Dosage NR 
• SSZ: Dosage NR 
• Hydroxychlorquine: 

Dosage NR 
• Other: Any 

combination 
D2:  
• PNL: Dosage NR 
• MTX: Dosage NR 
• LEF: Dosage NR 
• SSZ: Dosage NR 
• Hydroxychlorquine: 

Dosage NR 
• Other: Any 

combination 

Number in group 
D1: 102,747 
D2: 34,250 

Mean age (years) 
D1: 55.3 
D2: 55.6 
P =.001 

Sex, % female 
D1: 71.4 
D2: 71.4 
P =1.0 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: NR 
D2: 40 
Overall: NR 

DMARD use, % 
D1: NR 
D2: 50 
Overall: NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
Smoking (ever vs. never), %: 
D1: 37.5 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 

Overall 
NR 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• SA incidence (1992-1997): 

0.29 (95% confidence 
interval [95% CI] 0.27– 
0.31) per 1,000 person-
years for entire population 
studied (including RA 
cases and controls) and 
0.11 (95% CI 0.09–0.12) 
per 1,000 person-years for 
control population.  

• In RA population, SA 
incidence was increased at 
1.31 (95% CI 1.22–1.41) 
per 1,000 person-years. 
incidence rate of SA was 
12.9 times greater among 
patients with RA than 
among RA controls (95% 
CI 10.1–16.5, P =  0.001).  

• A diagnosis of RA, 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

 D2: 41.6 
P = 0.001 

Diabetes %: 
D1: 5.55 
D2: 5.50  
P = 0.7 

Hypertension %: 
D1: 23.5 
D2: 22.8  
P = 0.01 

Heart Failure:  
D1: 6.39 
D2: 9.38  
P = 0.001 

Renal Failure %: 
D1: 0.86 
D2: 1.83  
P = 0.001 

BMI IQR in kg meters 
squared:  
D1: 25.2 (22.7-28.2) 
D2: 24.9 (22.3-28.0)  
P = 0.001 
 

hypertension, heart failure, 
or renal failure significantly 
increased risk of future SA, 
and incidence of SA was 
significantly higher while 
experiencing one or more 
of these risk factors than 
while not.  

• SA incidence rate while 
receiving a DMARD or 
PNL was 2.17 (95% CI 
1.68–2.80, P =  0.001) 
times greater than while 
receiving no drugs,even 
after adjustment for RA.  

• Incident rate of SA in 
patients with RA receiving 
DMARDs was 2.14 (95% 
CI 1.64–2.78, P =  .001) 
times greater than in 
patients with RA not 
receiving DMARDs, and 
corresponding rate ratio for 
RA controls was 2.80 (95% 
CI 1.03–,P =  0.045).  

• Incident rate ratios (IRRs) 
for developing SA while 
receiving DMARDs 
compared with receiving 
no DMARDs were different 
for different medications: 
SSZ (adjusted IRR 1.74, 
95% CI 1.04–2.91, P 0.03), 
and PNL (adjusted IRR 
2.94, 95% CI 1.93–4.46, P 
=  0.001) were associated 
with an increased 
incidence of SA when 
compared with not 
receiving any DMARD. use 
of other DMARDs including 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

MTX showed no such 
effect; adjusted IRR HCQ 
0.59 (0.08-4.25); LEF no 
events; MTX 1.01 (0.44-
2.34). 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Emery, 200045 

Country, 
Setting: 
Multinational, 
117 centers 

Funding: 
NR 

Research 
Objective: 
To compare 
both short and 
long-term (up to 
2 yr) clinical 
efficacy and 
safety of LEF 
and MTX for txt 
of RA 

Study Design: 
RCT 

Overall N: 
999 

Study Duration:  
1 yr, optional 
second yr 
 

Inclusion Criteria: 
• Age: 18+ 
• Diagnosed with RA 

according to ACR 
criteria: Active 
Disease 

• Previous use of 
DMARDs: only if 
discontinued 28 ds 
before trial 

• Duration of 
condition: for at 
least 4 mos, but no 
longer than 10 yrs 

• NSAIDs and 
steroids were 
allowed provided a 
stable dose of 
NSAIDs or steroid 
(≤ 10 mg/d) PNL 
for at least 28 ds 
prior to study entry 

• Women of 
childbearing age 
were required to 
use adequate 
contraception 

Exclusion Criteria: 
• Pregnant or 

lactating 
• Prior txt with: Intra-

articular 
corticosteriod 
injections w/in 6 
wks of efficacy 
assessment 

Interventions, dose: 
D1: LEF Yr 1 
D2: MTX Yr 1 
D3: LEF Yr 2 
D4: MTX Yr 2 

MTX: 7.5 to 15 
mg/wk 
LEF: loading dose of 
100 mg/d for 3 ds, 
followed by 
maintenance dose 
20/ mg/d 

N: 
D1: 501 
D2: 498 
D3: 292 
D4: 320 

Mean age, yrs: 
D1: 58.3 
D2: 57.8 
D3: 57.7 
D4: 57.0 

Sex, % female: 
D1: 70.7 
D2: 71.3 
D3: 71.2 
D4: 71.3 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 3.7  
D2: 3.8 
D3: 3.5 
D4: 3.8 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
D1: 66.3 
D2: 66.9 
D3: 64.7 
D4: 66.9 

Corticosteroid use, 
% 
D1: 36.3  
D2: 33.5 
D3: 14.0  
D4: 11.3 

MTX naive, %: 
NR 

DMARD Txt 
resistant, %: 
D1: 1.1  
D2: 1.1 
D3: 1.0  
D4: 1.1 

Pts with Early RA   
(≤ 3 yrs): 
NR 
 

At year 1 

ACR20:  
D1:  50.5% 
D2:  64.8%  (P < 0.001) 

HAQ improvement:  
Minimal quantitative 
difference between groups, 
but statistically significant 
(shown in figure only; P < 
0.05) 

Radiograph change, 
Larsen Scores:  
D1 and D2: 0.03 increase  
(P = NS, NR) 

Primary clinical efficacy 
endpoints:  

TJC: 
D1:   -8.3  
D2:   - 9.7 
SJC:  
D1:  -6.8 
D2:  -9.0  

Physician global 
assessment:  
D1:  -0.9  
D2:  -1.2  

Pt global assessment: 
D1:  -0.9  
D2:  -1.2  
 
At year 2 

ACR20, %:  
D1:  64.3 
D2:  71.7 (P =  NS, NR) 

SAEs: 
D1: 7% 
D2: 8% 

Headache: 
D1: 6.2 
D2: 4.8 

Hepatotoxicity: 
D1: 5.4 
D2: 16.3 
D3: 2.7 
D4: 5.9 

Nausea: 
D1: 11.2 
D2: 15.7 

URTI: 
D1: 5.2 
D2: 5.0 
D3: 4.5 
D4: 5.6 
 
Deaths 
MTX: 2 

Overall 
Attrition Rate, 
%: 
• 26.3% 

(263/999) 
during yr 1  

• Combined 
2 yrs, 
attrition 
50.3% 
(502/999) 
of those 
initially 
starting 
study at 
baseline  

• During yr 2, 
attrition 
18.8% 
(115/612) 
of those 
agreeing to 
continue 
study for 
2nd yr  

ITT Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Emery et al., 2006, 
DANCER trial46 

Country and setting 
Multinational, 
multicenter 

Source of funding 
Roche primarily, also 
support from 
Genentech and 
Biogen Idec 

Research objective 
Examine efficacy 
and safety of 
different RIT doses + 
MTX with or without 
glucocorticoids in pts 
resistant to 
DMARDs, including 
biologics 

Study design 
Controlled Trials 

Overall N 
465 (Note: 465 pts 
were randomized 
adverse event and 
baseline data 
analyses usewhole 
population, efficacy 
analyses use an "ITT 
efficacy population" 
of N: 367.ITT 
population is limited 
toRF+ pts who were 
not exlcuded (13 
RF+ pts were exclu 

Inclusion Criteria 
• Treatment 

resistant, 
outpatients 
between ages of 
18 - 80 years 
who had 
presented at 
least 6 mos 
prior to 
randomization 
with severe RA 
despite ongoing 
treatment with 
MTX for at least 
12 weeks 

• Must have failed 
prior treatment 
with at least 1 
but not more 
than 5 DMARDs 
(other than 
MTX) and/or 
biologic 
response 
modifiers 

• Pts taking 
glucocorticoids 
were included 
ifdosage had 
been stable for 
at least 4 weeks 
before trial entry 

• Pts who 
received 
intraarticular or 
parenteral 
glucocorticoids 
were included if 
most recent 

Interventions, dose 
D1:  
• MethylPNL Placebo 

methylPNL IV: 30 - 60 
minutes before 
infusion on days 1 
and 15 - or - premed 
methylPNL 100 mg IV 
on days 1 and 15 - or 
- premed methylPNL 
100 mg IV on days 1 
and 15 plus 60 mg of 
oral PRED on days 2 
- 7 and 30 mg on 
days 8 – 14 

• PRED see 
"methylPNL"  

• MTX: weekly regimen 
10 - 25 mg orally 

• Placebo placebo RIT: 
on days 1 and 15 

• Folate: dosage and 
frequency NR 

D2:  
• MethylPNL Placebo 

methylPNL IV: 30 - 60 
minutes before 
infusion on days 1 
and 15 - or - premed 
methylPNL 100 mg IV 
on days 1 and 15 - or 
- premed methylPNL 
100mg IV on days 1 
and 15 plus 60 mg of 
oral PRED on days 2 
- 7 and 30 mg on 
days 8 – 14 

• PRED see 
"methylPNL" 

• MTX: weekly 

Mean disease duration, 
years 
10.8 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
D1: 100 
D2: 100 
D3: 100 

Tender Joint Count, mean 
D1: 35 
D2: 33 
D3: 32 

Swollen Joint Count, mean  
D1: 21 
D2: 22 
D3: 22 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score 
D1: 6.8 
D2: 6.8 
D3: 6.7 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: 

ACR mean difference/ 
absolute difference  
ACR 20: 
D1: 28 
D2: 55 (P ≤ 0.001) 
D3: 54 (P ≤ 0.001) 

ACR 50: 
D1: 13 
D2: 33 (P ≤ 0.001) 
D3: 34 (P ≤ 0.001) 

ACR 70: 
D1: 5 
D2: 13 (P =  0.029) 
D3: 20 (P =  0.0001 

HAQ-DI, mean change from 
baseline 
D1: -0.16 
D2: -0.43 
D3: -0.49 

DAS  (P Value) 
Adjusted mean change: 
D1: -0.67 
D2: -1.79 (P =  0.0001) 
D3: -2.05 (P =  0.0001) 

SF-36, mean 
difference/absolute 
difference 
NR 

Radiographic measures, 
mean difference/absolute 
difference 
NR 

Quality of life scales   
NR 

EULAR  (%) 
No response:  

Attrition/withdrawal 
Overall, n: 
D1: 52 
D2: 11 
D3: 27 

Withdrawals due to adverse 
events, n: 
D1: 0 
D2: 3 
D3: 6 

Withdrawals due to lack of 
efficacy, n: 
D1: 46 
D2: 8 
D3: 16 

Adherent/compliant, n: NR 
13 RF+ pts (out of 380) were 
exlcuded from analyses 
because of unblinding, drug 
dispensing errors, and 
unverifiable data. 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
Tuberculosis: NR  
Other infections 
NR 

GI 
NR 

Other 
Data are from Safety 
Population N: 465 

Adverse events affecting 5% 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Duration of study 
24 weeks 

Quality rating  
Fair  
 

administration 
was more than 
4 weeks before 
screening. 

Exclusion 
Criteria 
• Significant 

systematic 
involvement 
secondary to 
RA 

• Evidence of 
significant other 
illness or 
laboratory 
adnormalities 

• History of 
severe allergic 
or anaphylactic 
reactions to 
humanized or 
murine 
monoclonal 
antibodies 

• Previous 
treatment with 
RIT or any 
lymphocyte-
depleting 
therapies 

• History of 
recurrent 
significant 
infection. 

 

regimen: 10 - 25 mg 
orally 

• RITIn RF+ positive 
patients: 500 mg on 
days 1 and 15 

• Other: folate: dosage 
and frequency NR 

D3:  
• MethylPNL Placebo 

methylPNL IV: 30 - 60 
minutes before 
infusion on days 1 
and 15 - or - premed 
methylPNL 100 mg IV 
on days 1 and 15 -or - 
premed methylPNL 
100mg IV on days 1 
and 15 plus 60 mg of 
oral PRED on days 2 
- 7 and 30 mg on  
days 8 – 14 

• PRED see 
"methylPNL" 

• MTX: weekly 
regimen: 10 - 25mg 
orally 

• RITIn RF+ pts: 1,000 
mg on days 1 and 15; 
In RF- pts: 1,000 mg 
on days 1 and 15 

• Other: folate: dosage 
and frequency NR 

Number in group 
D1: 122 
D2: 123 
D3: 122 

Mean age, years (%) 
51.1 

Sex, % female 

• Data presented in table 
above are baseline 
disease characteristics for 
ITT efficacy D (N: 367).  

• Other population 
characteristics as follows 
are for "safety population" 
N: 465: (D1) Age, mean 
years: 51.1 %Female: 80, 
Duration of RA, mean 
years: 9.3, Previous 
DMARDs, mean 
number: 2.2 prior anti-tnf 
alpha treatment: 26%, 
MTX dose, mean 
mg/week: 15.6  

D2: 
• Data presented in table 

above are baseline 
disease characteristics for 
ITT efficacy D (N: 367).  

• Other population 
characteristics as follows 
are for "safety population" 
N: 465: (D2) Age, mean 
years: 51.4 %Female: 83, 
Duration of RA, mean 
years: 11.1, Previous 
DMARDs, mean 
number: 2.5 prior anti-tnf 
alpha treatment: 33, MTX 
dose, mean mg/week: 16  

D3: 
• Data presented in table 

above are baseline 
disease characteristics for 
ITT efficacy D (N: 367).  

Other population 
characteristics as follows are 
for "safety population" 

D1: 63 
D2: 28 
D3: 34 

Moderate/good response: 
D1: 37 
D2: 73 
D3: 67 

Good response: 
D1. 4% 
D2: 14% 
D3: 28% 
P =  0.0001 for D2 and D4 

vs. D1. 

or more of patients in any 
one Dare reported, values 
are %.  

D1: All Events: 105, 
Exacerbations of RA: 44, 
Headache: 19, Nausea: 13, 
URI: 9, Nasopharyngitis: 8, 
Arthralgia: 5, Diarrhea: 8, 
Fatigue: 8, Hypertension: 4, 
Rigors: 3, Dizziness: 6, 
Serious noninfection adverse 
events: 2, Serious 
infections: 2; Arm 2: All 
Events: 100, Exacerbations 
of RA: 21, Headache: 14, 
Nausea: 8, URI: 10, 
Nasopharyngitis: 7, 
Arthralgia: 5, Diarrhea: 7, 
Fatigue: 5, Hypertension: 5, 
Rigors: 5, Dizziness: 4, 
Serious noninfection adverse 
events: 9, Serious 
infections: 0; Arm 3 All 
Events: 164, Exacerbations 
of RA: 27, Headache: 21, 
Nausea: 19, URI: 12, 
Nasopharyngitis: 10, 
Arthralgia: 11, Diarrhea: 6, 
Fatigue: 8, Hypertension: 12, 
Rigors: 13, Dizziness: 10, 
Serious noninfection adverse 
events: 9, Serious 
infections: 4 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

80 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

N: 465:  
• Prior anti-tnf alpha 

treatment: 28%,  
• MTX dose, mean 

mg/week: 14.9  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Emery et al., 200647 

Country and setting 
UK, US, Canada 

Source of funding 
Bristol-Myers Squibb 

Research objective 
Examine effect of 
ABA on HRQOL 

Study design 
Controlled Trials 

Overall N 
339 

Duration of study 
1 year 

Quality rating  
Fair  
 

Inclusion Criteria 
• American 

Rheumatism 
Association 
criteria for RA 
while meeting 
functional class 
I, II, or III 
according to 
revised criteria 
of ACR 

• Have > 10 
swollen, > 12 
tender joints, 
and CRP 
level > 1 mg/dl 
signifying active 
disease 

• Have been 
treated with 
MTX for at least 
6 mos and on a 
stable dose for 
28 days prior to 
enrollment 

• Be washed-out 
of all DMARD 
other than 

Exclusion 
Criteria 
• NR 
 

Interventions, Dose 
D1:  
• MTX: 15.8 (SD 4.1) 
• Abatacept: 2 mg/kg 

administered at 
baseline, every two 
weeks for first month, 
then monthly 
thereafter 

D2:  
• MTX: 15.8 (SD 4.8) 
• Abatacept: 10 mg/kg 

administered at 
baseline, every two 
weeks for first month, 
then monthly 
thereafter 

D3:  
• MTX: 15.0 (SD 4.4) 
• Placebo  

Number in group 
D1: 105 
D2: 115 
D3: 119 
Overall: 339 

Mean age (years) 
D1: 54.4 
D2: 55.8 
D3: 54.7 

Sex, % female 
D1: 62.9 
D2: 74.8 
D3: 66.4 

Race, % white 
D1: 86.7 
D2: 86.9 
D3: 87.4 

Mean disease duration, 
years (SD) 
D1: 9.7 (8.1) 
D2: 9.7 (9.8) 
D3: 8.9 (8.3) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

TJC, mean (SD) 
D1: 28.2 
D2: 30.8 
D3: 29.2 

SJC, mean (SD)  
D1: 20.2 
D2: 21.3 
D3: 21.8 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 
Overall: 0 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 

ACR  
NR 

HAQ  
NR 

DAS  
NR 

SF-36, mean Changes in 8 
categories of SF-36 scale 
PF (SE) 
Physical functioning 
D1: 4.7 (0.9) 
D2: 7.2 (0.8) 
D3: 2.1 (0.8) 

Role limitations due to 
physical health (RP): 
D1: 5.3 (1.1) 
D2: 8.2 (1.0) 
D3: 4.1 (1.0) 

Bodily pain (BP): 
D1: 6.5 (0.9) 
D2: 9.3 (0.8) 
D3: 3.5 (0.8) 

General health perceptions 
(GH): 
D1: 4.1 (0.7) 
D2: 5.8 (0.7 
D3: 2.3 (0.7) 

Vitality (VT): 
D1: 3.5 (0.8) 
D2: 7.9 (0.8) 
D3: 2.1 (0.8) 

Social functioning (SF): 
D1: 4.6 (1.0) 
D2: 7.6 (0.9) 
D3: 3.6 (0.9) 

Overall 
Overall attrition/withdrawal, n: 
D1: 31 
D2: 25 
D3: 48 
Overall: 104 

Overall adverse events 
reported, n:  
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

value) 
D1: All reported 

characteristics were 
similar at baseline 
including mean MTX 
dose and HRQOL score 

D2: All reported 
characteristics were 
similar at baseline 
including mean MTX 
dose and HRQOL score 

D3: All reported 
characteristics were 
similar at baseline 
including mean MTX 
dose and HRQOL score 

Role limitations due to 
emotional health (RE): 
D1: 5.0 (1.4) 
D2: 6.8 (0.9) 
D3: 3.8 (1.0) 

Mental health (MH): 
D1: 3.5 (0.9) 
D2: 5.3 (0.8) 
D3: 2.6 (0.8) 

Mean Changes in SF-36 
summary measures, 
physical summary measure 
(SE) 
Physical summary measure 
(PCS): 
D1: 5.2 (0.8) 
D2: 8.0 (0.8) 
D3: 2.6 (0.7) 

Mental summary measure 
(MCS):  
D1: 3.5 (1.0) 
D2: 5.7 (0.9) 
D3: 2.8 (0.9) 

Radiographic measures  
NR 

Quality of life scales  
D1: See SF-36 results 
D2: See SF-36 results 
D3: See SF-36 results 
Overall: See SF-36 results 

Others, (please name)  
Differences in Mean Change 
Scores in 8 categories of SF-
36 scale:  
• Placebo vs. Abatacept 

2mg/kg - Physical 
Functioning (PF) = 2.6 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

(P = 0.05) 
• Role limitations due to 

physical health (RP) = 1.2 
• Bodily pain (BP) = 3.0 

(P = 0.05) 
• General health perceptions 

(GH) = 1.8 
• Vitality (VT) = 1.4 
• Social functioning 

(SF) = 1.0 
• Role limitations due to 

emotional health 
(RE) = 1.8 

• Mental health (MH) = 0.9 

Differences in Mean Change 
Scores in SF-36 summary 
measures:  
• Physical summary 

measure (PCS) = 2.6 
(P = 0.05) 

• Mental summary measure 
(MCS) = 0.7 

• Difference in Mean 
Change Score in SF-36 
Utility Index: SF-6D = 0.00 
- - Abatacept 2mg/kg vs. 
Abatacept 10 mg/kg - 
Physical Functioning 
(PF) = 2.5 (P = 0.05) 

• Role limitations due to 
physical health (RP) = 2.9 
(P = 0.05) 

• Bodily pain (BP) = 2.8 
(P = 0.05) 

• General health perceptions 
(GH) = 1.7 

• Vitality (VT) = 4.4 
(P = 0.001) 

• Social functioning 
(SF) = 3.0 (P = 0.05) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• Role limitations due to 
emotional health 
(RE) = 1.8 

• Mental health (MH) = 1.8 

Differences in Mean Change 
Scores in SF-36 summary 
measures:  
• Physical summary 

measure (PCS) = 2.8 
(P = 0.05) 

• Mental summary measure 
(MCS) = 1.9 

• Difference in Mean 
Change Score in SF-36 
Utility Index: SF-6D = 0.05 
(P = 0.05) - - Placebo vs. 
Abatacept 10 mg/kg - 
Physical Functioning 
(PF) = 5.1 (P = 0.0001) 

• Role limitations due to 
physical health (RP) = 4.1 
(P <0.01) 

• Bodily pain (BP) = 5.8 (P 
<0.0001) 

• General health perceptions 
(GH) = 2.5 (P = 0.001) 

• Vitality (VT) = 5.8 
(P = 0.0001) 

• Social functioning 
(SF) = 4.0 (P = 0.01) 

• Role limitations due to 
emotional health 
(RE) = 3.0 (P = 0.001) 

• Mental health (MH) = 2.7 
(P = 0.05) 

Differences in Mean Change 
Scores in SF-36 summary 
measures:  
• Physical summary 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

measure (PCS) = 5.4 
(P = 0.0001) 

• Mental summary measure 
(MCS) = 2.9 (P = 0.05) 

• Difference in Mean 
Change Score in SF-36 
Utility Index: SF-6D = 0.05 
(P = 0.001) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Emery et al., 2008, 
COMET48 

Country and setting 
Multinational, 
multicenter 

Source of funding 
Wyeth Research 

Research objective 
Compare remission 
and radiographic 
non-progression in 
pts treated with MTX 
monotherapy or MTX 
+ ETN 

Study design 
Controlled Trials 

Overall N 
542 

Duration of study 
52 weeks 

Quality rating  
Fair  
 

Inclusion Criteria 
• MTX Naïve 
• Early RA 

defined as at 
least 3 mos but 
less than 2 yrs 

• Age 18 years or 
older with 
diagnosis of 
adult-onset RA 

• Disease 
duration of at 
least 3 mos but 
not more than 2 
years 

• DAS28 of 3·2 or 
more 

• Either 
Westergren 
ESR of 28 mm/h 
or more or CRP 
of 20 mg/L or 
more. 

Exclusion 
Criteria 
• Previous 

treatment with 
MTX, ETN, or 
another TNF 
antagonist at 
any time 

• Had received 
treatment with 
other DMARDs 
or corticosteroid 
injections in4 
weeks before 
baseline visits. 

• Important 
concurrent 

Interventions, dose 
D1:  
• MTX: 7.5 mg orally 

once a week  
• Placebo ETN-

matching placebo 
injections 
subcutaneously: once 
a week for 52 weeks  

• Other: In patients with 
tender or swollen 
joints, dose was 
titrated up over 8 
weeks to a maximum 
of 20 mg a week 

D2:  
• MTX: 7.5 mg orally 

once a week  
• ETN: 50 mg by 

subcutaneous 
injection once a week 
for 52 weeks  

• Other: In patients with 
tender or swollen 
joints, dose was 
titrated up over 8 
weeks to a maximum 
of 20 mg a week 

Number in group 
D1: 263 
D2: 265 
Overall: 528 

Mean age, years (SD) 
D1: 52.3 
D2: 50.5 
Overall: 51.4 

Sex, % female 
D1: 73 
D2: 74 

Mean disease duration, 
months 
D1: 9.3 (0.4) 
D2: 8.8 (0.4) 
Overall: 9.0 (0.3) 

Patients with early RA, 
three years or less, % 
D1: 100 
D2: 100 
Overall: 100  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
D1: 24.8 (14.5) 
D2: 25.1 (14.6) 
Overall: 25.0 (14.5) 

Swollen Joint Count, mean  
D1: 17.6 (10.0) 
D2: 17.1 (10.5) 
Overall: 17.3 (10.2) 

Corticosteroid use, % 
D1: 50 
D2: 49 
Overall: 49 

DMARD use, % 
D1: 24 
D2: 18 
Overall: 21 

MTX naïve, % 
D1: 100 
D2: 100 
Overall: 100 

Baseline DAS28 mean (SD) 
D1: 6.5 (1.0) 
D2: 6.5 (1.0) 
Overall: 6.5 (1.0) 

ACR mean difference/ 
absolute difference (%) 
Week 52: 
ACR 20: 
D1: 67 (61-73) 
D2: 86 (82-90) 
Overall: Week 52: P =  .0001 

ACR 50: 
D1: 49 (43-55) 
D2: 71 (66-76) 
P =.0001 

ACR 70: 
D1: 28 (22-34) 
D2: 48 (41-55) 
P =.0001 

HAQ,    
Week 52 difference: 
D1: 0.7 
D2: 1.0 
P = 0.0001 

Remission DAS28: 2.6  (CI) 
At week 52: 
D1: - 73 [28%] of 263 (23-

33%)  
D2: -132 [50%] of 265 (44-

56%)  
Overall:  

Week 4: DAS 44- effect 
difference 9.07% (95% CI 
4.84-13.31%, P = 
 0·0001)  
Week 52: DAS 28 
22.05%, 95% CI 13.96-
30.15%, P <0.0001)/ 
Week 52: DAS 44: effect 
difference-23.56% (95% 
CI: 15.47-31.66%) 

SF-36   

Attrition/withdrawal 
Overall, n: 
D1: 79 
D2: 53 

Withdrawals due to adverse 
events, n: 
D1: 34 
D2: 28 

Withdrawals due to lack of 
efficacy, n: 
D1: 24 
D2: 9 

Adherent/compliant, n: 
D1: 221 
D2: 189 

Overall adverse events 
reported, n: 
D1: 246 
D2: 247 
Overall: 493 

Serious adverse events 
Death, n: NR  
Overall: 1 

Cardiovascular events 
(specify), n: 
D1: 2 
D2: 2 
Overall: 4 

Hepatotoxicity/elevated liver 
enzymes, n: 
D1: 0 
D2: 3 
Overall: 3 

Malignancies 
Lymphoma or leukemia, n: 
D1: CLL: 0 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

medical 
diseases and/or 
other relevant 
comorbidities. 

 

Overall: 73 

Race, % white 
D1: 88 
D2: 87 
Overall: 88 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Required treatment for 
latent TB 
NR 

HAQ mean (SD) 
D1: 1.6 (0.7)  
D2: 1.7 (0.7) 
Overall: 1.7 (0.7) 
 

NR 

Radiographic measures  
(CI) 
Week 52: mTSS change from 
baseline  
D1: - 2.44 (1.45 -3.43) 
D2: - 0.27 (-0.13- 0.68)  
Overall: mTSS-effect 

difference 20.98%, 
(12.97-29.09%, P = 
 0.0001) 

Quality of life scales   
NR 

Mean DAS 28 swollen joint 
count- Week (CI/SD/P 
Value) 
D1: 8 
D2: 10.6 
P = 0.0108 

Radiographic 
nonprogression: mTSS:: 0.5 
(%) 
D1: 59 (53-65) 
D2: 80 (75-85), P =  0.0001 
 

D2: CLL: 1 
Overall: CLL: 1 

Skin cancer (basal cell or 
squamous cell), n: 
D1: 0 
D2: 4 
Overall: 4 

Breast cancer, n: 
D1: 3 
D2: 0 
Overall: 3 

Prostate cancer: 
D1: 0 
D2: 1 
Overall: 1 

Respiratory events 
Tuberculosis: NR 

Pneumonia, n: 
D1: 1 
D2: 1 
Overall: 2 

Upper respiratory infection, 
n: 
D1: 44 
D2: 45 
Overall: 99 

Other infections 
Not specified, n: 
D1: 8 
D2: 5 
Overall: 14 

Opportunistic Herpes Zoster:  
D1:1 
D2: NR 

GI 
Nausea or vomiting, n: 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D1: 50 
D2: 53 
Overall: 103 

Not specified, n: 
D1: 4 
D2: 1 
Overall: 5 

Other 
Infusion/injection site 
reactions, n: 
D1: 1 
D2: 2 
Overall: 3 

Demyelenation or multiple 
sclerosis, n: 
D1: 0 
D2: 0 
Overall: 0 

Worsening of RA, n: 
D1: 5 
D2: 2 
Overall: 7 

Cholelithiasis, n: 
D1: 0 
D2: 2 
Overall: 2 

Intervertebral disc protrusion, 
n: 
D1: 0 
D2: 2 
Overall: 2 

Osteoarthritis, n: 
D1: 2 
D2: 0 
Overall: 2 

Any other AEs:  
Interstitial lung disease (2 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

incombined-treatment group) 
and hip arthroplasty (2 in 
MTX group). 
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Study 
Characteristics 

Inclusion and 
Exclusion Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Emery el al., 2008, 
RADIATE Study49 

Country and setting 
Multinational 
multicenter 

Source of funding 
Hoffmann-La Roche 
Ltd, Chugai Pharma 
KK 

Research objective 
Examine safety and 
efficacy of 
Tocilizumab in pts 
refractory to TNF 
antagonist therapy 

Study design 
Controlled Trials 

Overall N 
499 

Duration of study 
24 weeks 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant 
inadequate 
response to 1 or 
more TNF 
antagonist 
withinpast year 

• 18 years old or 
older with 
moderate to 
severe RA for 6 
mos or more 

• Swollen joint 
count of 6 or more 

• CRP of more than 
1.0 mg/dl or ESR 
of more than 28 
mm/h 

• Treatment with 
MTX for 12 weeks 
or more 

Exclusion Criteria 
• Treatment with 

cell depleting 
agents 

• Uncontrolled 
medical conditions 

• History of other 
inflammatory 
diseases or 
functional class 4 
RA 

• History of 
malignancies or 
recurrent 
infections 

• Primary or 
secondary 
immunodeficiency 

Interventions, dose 
D1:  
• MTX: 10-25 mg/week 
• Tocilizumab: 8 mg/kg 

every 4 weeks 
D2: 
• MTX: 10-25 mg/week 
• Tocilizumab: 4 mg/kg 

every 4 weeks 
D3:  
• MTX10-25 mg/week 
• Placebo every 4 

weeks 

Number in group 
D1: 170 
D2: 161 
D3: 158 
Overall: 498 

Mean age, years (SD) 
D1: 53.9 
D2: 50.9 
D3: 53.9 

Sex, % female 
D1: 84 
D2: 81 
D3: 79 
Overall: 79.5 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years 
D1: 12.6 (9.3) 
D2: 11.0 (8.5) 
D3: 11.4 (9.2) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
D1: 100 
D2: 100 
D3: 100 
Overall: 10 

Tender Joint Count, mean 
D1: 31.7 (15.4) 
D2: 31.3 (15.1) 
D3: 30.4 (16.8) 

Swollen Joint Count, mean  
D1: 18.9 (10.9) 
D2: 19.5 (10.4) 
D3: 18.9 (11.1) 

Corticosteroid use, % 
Receiving oral steroids:  
D1: 52 
D2: 58 
D3: 58 
Overall: 54.6 

DMARD use, % 
D1: 100 
D2: 100 
D3: 100 
Overall: 100 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 
Overall: 0 

ACR mean difference/ 
absolute difference (P 
Value) 
ACR 20: 
D1: 50 
D2: 30.4 
D3: 10.1 (P =  0.001) 

ACR 50: 
D1: 28.8 (P =  0.001) 
D2: 16.8 (P =  0.001) 
D3: 3.8 

ACR 70: 
D1: 12.4 (P =  0.001) 
D2: 5.0 (P =  0.1) 
D3: 1.3 

HAQ  
D1: -0.39 (P =  0.001) 
D2: -0.31 (P =  0.003) 
D3: -0.05 

DAS  (%) 
Low disease activity 
(DAS: 3.2): 
D1: 51.2 
D2: 15.2 
D3: 4.9% 

Remission (DAS: 2.6):  
D1: 30.1% (P =  0.001) 
D2: 7.6% (P =  0.053) 
D3: 1.6% 

SF-36, mean 
difference/absolute 
difference 
NR 

Radiographic measures   
Swollen joint count: 
D1: -7.8 (P =  0.001) 
D2: -6.8 (P =  0.001) 
D3: -0.5 

Attrition/withdrawal 
Overall, n: 
D1: 23 
D2: 25 
D3: 33 
Overall: 82 

Withdrawals due to adverse 
events, n: 
D1: 11 
D2: 10 
D3: 10 
Overall: 31 

Withdrawals due to lack of 
efficacy, n: 
D1: 4 
D2: 6 
D3: 19 
Overall: 29 

1 control withdrew after 
randomization but before 
receiving study treatment due 
to latex allergy 

Patients received rescue 
therapy (8 mg/kg of 
tocilizumab plus MTX at week 
16 in case of treatment failure 
defined as less than 20% 
improvement in both SJC and 
TJC):  
D1:20 
D2:30 
D3: 63  

Overall adverse events 
reported, n: 
D1: 147 
D2: 142 
D3: 129 
Overall: 418 



 

E-107 
 

Study 
Characteristics 

Inclusion and 
Exclusion Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• Hemoglobin less 
than 8.5 g/dl 

• Leucopenia 
• Neutropenia 
• Thrombocytopenia 
• Abnormal liver 

function 
• Ttriglycerides 

greater than 10 
mmol/l 

• Recognized active 
TB, hepatitis B, or 
hepatitis C 

 

Baseline DAS score 
D1: 6.79 (0.93) 
D2: 6.78 (0.97) 
D3: 6.80 (1.06) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: HAQ-D1: 1.7 (0.6) 
D2: 1.7 (0.6) 
D3: 1.7 (0.6) 
 

Tender joint count:  
D1: -14.8 (P =  0.001) 
D2: -10.5 (P =  0.001) 
D3: -0.3 

Quality of life scales, mean 
difference/absolute 
difference 
NR 

Good or moderate EULAR 
responses 
D1: 67.7% (P =  0.001) 
D2: 46.5% (P =  0.001) 
D3: 16.5% 
 

Serious adverse events 
Death, n: 
D1: 0 
D2: 0 
D3: 0 
Overall: 0 

Myocardial infarction, n: 
D1: 0 
D2: 0 
D3:1 
Overall: 1 

Hepatotoxicity/elevated liver 
enzymes, n: 
D1: 4 
D2: 0 4 
D3: 0 1 
Overall: 0 9 

Malignancies 
NR 

Respiratory events 
Tuberculosis: NR 

Other infections 
Infections: 
D1: 86 
D2: 76 
D3: 66 
Overall: 228 

Serious infections: 
D1: 8 
D2: 3 
D3: 5 
Overall: 16 

GI 
Other GI event (not specified), 
n: 
D1: 64 
D2: 53 
D3: 31 
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Characteristics 

Inclusion and 
Exclusion Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Overall: 90 

Other 
Infusion/injection site 
reactions, n: 
D1: 15 
D2: 15 
D3: 10 
Overall: 40 

HDL > 60 mg/dl, n: 
D1: 29 
D2: 22 
D3: 6 
Overall: 57 

LDL > 160 mg/dl, n: 
D1: 21 
D2: 25 
D3: 6 
Overall: 52 

Severe AE (resulting in 
inability to work or perform 
daily activities), n: 
D1: 24 
D2: 22 
D3: 31 
Overall: 77 

Serious AE (primarily related 
to complications of RA), n: 
D1: 11 
D2: 12 
D3: 18 
Overall: 41 

AE leading to discontinuation, 
n:  
D1: 10 
D2: 10 
D3: 8 

AE leading to dose 
modification, n:  
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Inclusion and 
Exclusion Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D1: 12 
D2: 24 
D3: 1 

Note that AE occurring in 
those receiving rescue 
therapy excluded from AE 
analysis 
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Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Emery et al., 200950 

Country and setting 
Multinational; 
multicenter 

Source of funding 
Centocor Research 
and Development; 
Schering-Plough 
Research Institute 

Research objective 
To assess the safety 
and efficacy of GOL 
in MTX-naive 
patients with active 
RA. 

Study design 
RCT 

Overall N 
637 

Duration of study 
24 wks 

Quality rating  
Fair  
 

Inclusion Criteria 
• MTX naïve 
• Adults with ACR 

diagnosis of RA 
for at least 3 
mos 

• Not received 
more than 3 
wkly doses of 
MTX as RA tx 

• ≥ 4 swollen and 
tender joints 

• met ≥ 2 of the 
following 
criteria: (1) CRP 
of 1.5 mg/dl or 
more or ESR of 
28 mm/hr or 
greater; (2) 
morning 
stiffness lasting 
30 minutes or 
longer (3) bone 
erosion by 
radiography 
and/or MRI prior 
to tx initiation 
with study 
agent; (4) anti-
cyclic 
citrullinated 
peptide 
antibody 
positivity or 
rheumatoid 
factor positivity; 
met 
prespecified TB 
screening 
criteria 

Interventions, Dose 
D1:  
• MTX: 10 mg/wk 

escalated to 20 
mg/wk 

• Placebo 
D2:  
• GOL: 100 mg every 4 

wks 
• Placebo 
D3:  
• MTX: 10 mg/wk 

escalated to 20 
mg/wk 

• GOL: 50 mg every 4 
wks 

D4:  
• MTX: 10 mg/wk 

escalated to 20 
mg/wk 

• GOL: 100 mg every 4 
wks 

Number in group 
D1: 160 
D2: 159 
D3: 159 
D4: 159 

Mean age (years) 
D1: 48.6 
D2: 48.2 
D3: 50.9 
D4: 50.2 
Overall: NR 

Sex, % female 
D1: 83.8 
D2: 84.3 
D3: 84.9 
D4: 78.6 

Mean disease duration, 
years 
D1: 2.9 (4.8) 
D2: 4.1 (5.6) 
D3: 3.5 (5.65) 
D4: 3.6 (6.09) 
Overall: NR 

Patients with early RA, 
three years or less, %:  
D1: 72.5 
D2: 63.5 
D3: 73.0 
D4: 69.8 
Overall: NR  

Treatment resistant, %:  
NR 

Tender Joint Count, mean 
D1: 27.3 (16.16) 
D2: 27.3 (15.4) 
D3: 29.2 (26.0) 
D4: 27.4 (14.7) 
Overall: NR 

Swollen Joint Count, mean  
D1: 14.9 (10.01) 
D2: 15.2 (10.08) 
D3: 16.0 (9.98) 
D4: 15.8 (10.34) 
Overall: NR 

Corticosteroid use, % 
D1: 68.1 
D2: 63.5 
D3: 69.8 
D4: 65.4 
Overall: NR 

DMARD use, %:  
D1: 51.9 
D2: 58.5 

ACR: 
ACR 20: ITT pop 
D1: 49.4 
D2: 51.6 
D3: 61.6 (P = 0.028) 
D4: 61.6 (P = 0.028) 

ACR 50: ITT pop 
D1: 29.4 
D2: 32.7 
D3: 40.3 (P = 0.042) 
D4: 36.5 (P = 0.177) 

mITT pop 
D1: 29.4 
D2: 33.1 
D3: 40.5 (P = 0.038) 
D4: 36.5 (P = 0.177) 

ACR 70: ITT pop 
D1: 15.6 
D2: 13.8 
D3: 23.9 (P = 0.064) 
D4: 18.2 (P = 0.535) 

HAQ:  

DAS:  

SF-36:  

Radiographic measures:  

Quality of life scales:  

Others:  
 

Overall 
Overall attrition/withdrawal (n):  
D1: 10 
D2: 11 
D3: 9 
D4: 8 

Withdrawals due to adverse 
events (n):  
Unclear 

Withdrawals due to lack of 
efficacy (n):  
Unclear 

Adherent/compliant (n):  
Unclear 

Other attrition related 
comments?  
Figure 1 describes the 
number of patients that 
discontinued a study agent 
and stratifies by SC and oral 
agents. The lists are not 
mutually exclusive, so it is 
unclear how many of the total 
withdrawals were due to 
adverse events or for reasons 
of efficacy. 

Overall adverse events 
reported (n):  
D1: 116 
D2: 107 
D3: 129 
D4: 121 

Serious adverse events: 
Death (n): 
D1: 0 
D2: 0 
D3: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 

Exclusion 
Criteria 
• Previous use of 

INF, ETN, ADA, 
RTX, 
natalizumab, or 
cytotoxic agents 

 

Overall: NR 

Race, % white 
D1: 71.3 
D2: 69.8 
D3: 74.8 
D4: 73.6 
Overall: NR 

Race, % black 
D1: 3.8 
D2: 2.5 
D3: 0.6 
D4: 0.6 
Overall: NR 

Ethnicity, Latino 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
Overall: NR 

 

D3: 50.3 
D4: 57.2 
Overall: NR 

MTX naïve, %:  
100 

Baseline DAS score 
Using CRP 
D1: 5.0 (1.01) 
D2: 5.2 (0.98) 
D3: 5.1 (0.99) 
D4: 5.1 (1.0) 
Overall: NR 
Using ESR 
D1: 6.2 (1.17) 
D2: 6.3 (1.10) 
D3: 6.3 (1.11) 
D4: 6.3 (1.11) 
Overall: NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics:  
 

D4: 1 

Cardiovascular events 
(specify) (n):  
HTN 
D1: 3 
D2: 4 
D3: 8 
D4: 6 

Hepatotoxicity/elevated liver 
enzymes (n):  
ALT 
D1: 10 
D2: 7 
D3: 20 
D4: 12 

AST 
D1: 6 
D2: 6 
D3: 13 
D4: 10 

Malignancies: 
Lymphoma or leukemia (n):  
D1: 0 
D2: 0 
D3: 0 
D4: 1 

Skin cancer (basal cell or 
squamous cell) (n):  
D1: 1 
D2: 0 
D3: 0 
D4: 0 

Other cancer (specify) (n):  
Malignancy 
D1: 2 
D2: 0 
D3: 1 
D4: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 

Breast cancer 
D1: 1 
D2: 0 
D3: 1 
D4: 0 

Respiratory events: 
Tuberculosis (n):  
D1: 0 
D2: 0 
D3: 1 
D4: 0 

Pneumonia (n):  
D1: NR 
D2: NR 
D3: NR 
D4: 2 

Upper respiratory infection (n):  
D1: 14 
D2: 9 
D3: 13 
D4: 19 

Other infections: 
Infections 
D1: 52 
D2: 55 
D3: 54 
D4: 50 

Serious infections 
D1: 3 
D2: 2 
D3: 2 
D4: 7 

GI: 
Nausea 
D1: 16 
D2: 11 
D3: 22 



 

E-113 
 

Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 
D4: 24 

Vomiting 
D1: 3 
D2: 2 
D3: 4 
D4: 7 

Abdominal pain (n):  
D1: 1 
D2: 6 
D3: 9 
D4: 5 

Dyspepsia 
D1: 7 
D2: 5 
D3: 10 
D4: 8 

Other: 
Infusion/injection site 
reactions (n):  
D1: 3 
D2: 17 
D3: 7 
D4: 14 

Skin rash (n):  
D1: 7 
D2: 6 
D3: 8 
D4: 5 

Headache (n):  
D1: 10 
D2: 7 
D3: 6 
D4: 11 

Dizziness (n):  
D1: 1 
D2: 3 
D3: 7 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 
D4: 3 

Serious AEs 
D1: 11 
D2: 5 
D3: 10 
D4: 10  
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Emery, 201051 
COMET trial (do 
not combine with 
other COMET 
REF IDs) 

Country and 
setting 
multinational; 
multicenter 

Source of 
funding 
Wyeth 
Pharmaceuticals; 
Pfizer 

Research 
objective 
To evaluate how 
continuation of 
and alterations to 
initial year 1 
combination ETN 
+ MTX therapy 
and MTX 
monotherapy 
regimens affect 
long-term 
remission and 
radiograhic 
progression in 
early active RA 

Study design 
RCT 

Overall N 
411 

Inclusion 
Criteria 
• Early RA 
• Disease 

duration of 3-
24 mos 

• Included in 
year 2 of study 

• Completed 
COMET trial 
by end of year 
1 

Exclusion 
Criteria 
• Previous 

treatment with 
MTX, ETN, or 
another TNF 
antagonist at 
any time 

• Had received 
treatment with 
other 
DMARDs or 
corticosteroid 
injections in4 
weeks before 
baseline visits 

• Important 
concurrent 
medical 
diseases 
and/or other 
relevant 
comorbidities. 

 

Comparisons 
(dosage and 
frequency) 
D1:  
• MTX: avg. of 16.2 

mg once weekly 
• ETN: 50 mg once 

weekly 
• (ETN+MTX in 

year 1) 
D2:  
• ETN: 50 mg once 

weekly 
• (ETN+MTX in 

year 1) 
D3:  
• MTX: avg. 17.8 

mg once a week 
• ETN: 50 mg once 

weekly 
• (MTX in year 1) 
D4:  
• MTX: avg.18.0 

mg once weekly 
(MTX in year 1) 

Number in group 
D1: 108 
D2: 108 
D3: 88 
D4: 94 
Overall: 398 

Mean age (years) 
D1: 52.4 
D2: 52.2 
D3: 55.6 
D4: 53.2 
Overall: 53.2 

Sex, % female 

Mean disease 
duration, years 
D1: 8.4 mos (5.7) 
D2: 9.1 mos (5.6) 
D3: 9.1 mos (6.0) 
D4: 8.7 mos (5.4) 
Overall: 8.8 mos (5.7) 

TJC, mean 
D1: 3.9 (7.3) 
D2: 3.7 (7.9) 
D3: 6.5 (10.2) 
D4: 6.1 (7.9) 
Overall: 4.9 (8.4) 

SJC, mean  
D1: 2.7 (6.1) 
D2: 1.5 (3.1) 
D3: 3.9 (6.4) 
D4: 3.1 (4.4) 
Overall: 2.7 (5.2) 

Corticosteroid use, % 
NR 

DMARD use, %:  
D1: 100 
D2: 100 
D3: 100 
D4: 100 
Overall: 100 

MTX naïve, %:  
0 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
100  

Baseline DAS score 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
ACR 20:  
D1: 86 (P<0.001 

compared to 
MTX/MTX) 

D2: 80 (P=0.004, 
compared to 
MTX/MTX) 

D3: 81 
D4: 61 

ACR 50:  
D1: 70 (P<0.001 

compared to 
MTX/MTX) 

D2: 64 (P=0.007 
compared to 
MTX/MTX) 

D3: 66 
D4: 46 

ACR 70:  
D1: 57 (P<0.001 

copmared to 
MTX/MTX) 

D2: 44 (P=0.034 
compared to 
MTX/MTX) 

D3: 48 
D4: 32 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 

Overall 
Overall 
attrition/withdrawal (n):  
D1: 7 
D2: 18 
D3: 16 
D4: 23 
Overall: 64 

Withdrawals due to 
adverse events (n):  
D1: 3 
D2: 5 
D3: 7 
D4: 9 
Overall: 24 

Withdrawals due to lack 
of efficacy (n):  
D1: 0 
D2: 7 
D3: 1 
D4: 7 
Overall: 15 

Overall adverse events 
reported (n):  
D1: 91 
D2: 89 
D3: 71 
D4: 79 
Overall: 330 

Serious adverse 
events: 
Death (n): D1: 0 
D2: 0 
D3: 0 
D4: 1 
Overall: 1 

Malignancies: 
Malignancy 

Quality rating for 
efficacy/effectiveness?  
Fair 

Quality rating for 
observational studies  
NR 



 

E-116 
 

Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Duration of 
study 
total of 2 yrs 
(results from this 
study from wk 52 
to wk 104) 

D1: 72.2 
D2: 75.9 
D3: 59.1 
D4: 81.9 
Overall: 72.6 

Race, % white 
D1: 87.0 
D2: 88.0 
D3: 88.6 
D4: 88.3 
D5Overall: 87.9 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

D1: 2.7 (1.2) 
D2: 2.6 (1.2) 
D3: 3.3 (1.4) 
D4: 3.4 (1.4) 
Overall: 3.0 (1.4) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

difference (CI/SD/P 
Value):  
Diff from wk 104 and wk 
52  
D1: 0.00  
D2: -0.5 (P<0.001 

versus MTX/MTX) 
D3: 0.5 (P<0.05 versus 

ETN + MTX/ETN + 
MTX) 

D4: 0.1 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
SHS change from wk 52 
to wk 104, mean (95% 
CI) 
D1: -0.02 (-0.32 to 0.29; 

P=0.006 vs ETN + 
MTX/ETN) 

D2: 0.11 (-0.54 to 0.77) 
D3: 0.78 (-0.06 to 1.61) 
D4: 2.07 (0.42 to 3.72) 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 

D1: 0 
D2: 1 
D3: 5 
D4: 3 
Overall: 9 

Respiratory events: 
NR 

Other infections: 
Serious Infections 
D1: 1 
D2: 2 
D3: 1 
D4: 2 
Overall: 6 

GI: 
NR 

Other: 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
difference (CI/SD/P 
Value):  
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Emery et al., 
201052 SERENE 

Country and 
setting 
multinational; 
multicenter 

Source of 
funding 
Hoffmann-La 
Roche, 
Genentech, 
Biogen Idec 

Research 
objective 
To study the 
efficacy and 
safety of RTX 2 x 
500 mg and 2 x 
1000 mg with 
MTX in active 
RA patients who 
had inadequate 
response to MTX 
and no prior 
biologic 
treatment 

Study design 
Controlled Trials 

Overall N 
511 

Duration of 
study 
48 wks 

Inclusion 
Criteria 
• Treatment 

resistant 
resistant to 
10-25 mg 
MTX/wk for 12 
wks or more 

• 18-80 yrs old 
• RA according 

to ACR (SJC 
and TJC of 
both at least 8 

• CRP at least 
0.6 mg/dl or 
ESR at least 
28 mm/h) for 6 
mos or more 

• Absolute 
neutrophil 
count of 1500 
mcg/mcl or 
more 

• Hemoglobin of 
8 g/dl or more 

• IgM of 40 
mg/dl or more 

• IgG of 500 
mg/dl or more 

Exclusion 
Criteria 
• Previous 

treatment with 
biologic 

 

Comparisons 
(dosage and 
frequency) 
D1:  
• MTX: 10-25 

mg/wk 
• Placebo 
D2:  
• MTX: 10-25 

mg/wk 
• RTX: 500 mg IV 

infusion on day 1 
and 15 

D3:  
• MTX: 10-25 

mg/week 
• RTX: 1000 mg IV 

infusion on day 1 
and 15 

Number in group 
D1: 172 
D2: 167 
D3: 170 

Mean age (years) 
D1: 52.16 
D2: 51.91 
D3: 51.30 

Sex, % female 
D1: 85.5 
D2: 79.6 
D3: 81.2 

Race, % white 
D1: 82.6 
D2: 80.2 
D3: 80.6 

Race, % black 
NR 

Mean disease 
duration, years 
D1: 7.48 (7.642) 
D2: 7.10 (6.969) 
D3: 6.61 (7.294) 

TJC, mean 
D1: 30.2 (15.94) 
D2: 27.1 (14.10) 
D3: 28.7 (14.98) 

SJC, mean  
D1: 20.9 (11.26) 
D2: 18.6 (9.62) 
D3: 19.5 (10.32) 

Corticosteroid use, % 
D1: 47.7 
D2: 47.9 
D3: 39.4 

DMARD use, %:  
NR 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

Baseline DAS score 
DAS28-ESR 
D1: 6.54 (1.015) 
D2: 6.40 (0.951) 
D3: 6.49 (1.061) 

DAS28-CRP  
D1: 5.95 (0.972) 
D2: 5.81 (0.912) 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
ACR 20:  
Wk 24 
D1: 23.3 
D2: 54.5 (P<0.0001) 
D3: 50.6 (P<0.0001)  

Wk 48:  
D1: NR 
D2: 55.7 
D3: 57.6  
(P=NR) 

ACR 50:  
Wk 24 
D1: 9.3 
D2: 26.3 (P<0.0001) 
D3: 25.9 (P<0.0001) 

Wk 48 
D1: NR 
D2: 32.9 
D3: 34.1 
(P=NR) 

ACR 70:  
Wk 24 
D1: 5.2 
D2: 9.0 (P=NR) 
D3: 10.0 (P=NR) 

D1: NR 
D2: 12.6 
D3: 13.5 
(P=NR) 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  

Overall 
Overall 
attrition/withdrawal (n):  
D1: 13 
D2: 6 
D3: 6 

Withdrawals due to 
adverse events (n):  
D1: 2 
D2: 2 
D3: 3 

Other attrition related 
comments?  
• Reported for 24 wks 
• Withdrawals due to 

AE exclude RA flare 
• Study reports that 

over 90% of patients 
completed 48 wks of 
study. 

Overall adverse events 
reported (n):  
D1: 128 
D2: 128 
D3: 138 

Serious adverse 
events: 
Death (n): D1: 0 
D2: 0 
D3: 0 

Any Cardiac Disorder 
Events 
D1: 4 
D2: 5 
D3: 7 

Serious Cardiac 
Disorder Events 

Quality rating for 
efficacy/effectiveness?  
Fair 

Quality rating for 
observational studies  
NR 
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Ethnicity, Latino 
NR 

 

D3: 5.86 (0.967) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
DAS28-ESR 
Wk 24 
D1: -0.75 
D2: -1.76 (P<0.0001) 
D3: -1.69 (P<0.0001) 
Wk 48 
D1: NR 
D2: -1.96 (P=NR) 
D3: -2.02 (P=NR) 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
Remission (DAS28-
ESR<2.6) 
Wk 24 
D1: 4  
D2: 16 (P<0.01) 
D3: 16 (P<0.01)  

D1: 2 
D2: 2 
D3: 1 

Malignancies: 
Malignancy 
D1: 1 
D2: 1 
D3: 2 

Respiratory events: 
NR 

Other infections: 
Any Infection 
D1: 74 
D2: 69 
D3: 61 

Serious Infection 
D1: 4 
D2: 1 
D3: 2 

GI: 
Any lower GI events 
D1: 20 
D2: 16 
D3: 16 

Any serious GI Events 
D1: 3 
D2: 1 
D3: 1 

Other: 
Infusion/injection site 
reactions (n):  
Day 1 
D1: 24 
D2: 31 
D3: 42 

Day 15 
D1: 14 
D2: 12 
D3: 10 
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Wk 48 
D1: NR 
D2:15 (P=NR) 
D3: 19 (P=NR) 
 

Any other AEs: 
Reported AEs only up to 
24 wks 
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Study  
Characteristics  

Inclusion and Exclusion 
Criteria  

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, yr: 
Feltelius et al., 200553 

Country, Setting: 
Sweden, Swedish Society 
of Rheumatology 
database 

Funding: 
Wyeth Research 

Research Objective: 
To describe a nationwide 
system for postmarketing 
follow up of new 
antirheumatic drugs; to 
analyze safety and 
effectiveness in an ETA-
treated cohort 

Study Design: 
Case series 

Overall N: 
1,073 

Study Duration:  
>2 yrs 
 

Inclusion Criteria: 
• Previous use of 

DMARDs: previous 
treatment with > 1 
DMARD in addition to 
MTX 

• Active RA as evaluated 
by the attending 
physician 

Exclusion Criteria: 
•  NR 

Interventions: 

D1: ETA 
Etanercept:  
25mg twice weekly 

N: 
D1: 1073 

Mean age (yrs): 
D1: 52 

Sex, % female: 

D1: 76.6 
Race, % white: 
NR 

Mean disease duration, 
yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
D1: 56.3 

Corticosteroid use, %: 
D1: 95.2 

MTX naive, %: 
NR 

Treatment resistant %: 
NR 

Patients with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, mean: 
D1: 5.9 
D1: MTX use: 40.1 
 

In 294 pts (27%) , at 
least 1 adverse drug 
reaction (ADR) was 
reported (421 reports; 
mean 1.5 report per 
patient; median 1; rand 
1 to 6) 
 
80 ADR reports (19%) 
were serious and 331 
(79%)were non-serious 
 
76 pts (7%) 
experienced at least 
one serious event and 
114 (11%) had events 
exclusively classified 
as nonserious 
 
Incidence of adverse 
events remained 
constant over time 

Overall:  
D1: 27 (% of pts) 

Serious AEs: 
D1: 7 (% of pts)  

Infections: 
D1: 22 (% of all AE diagnoses)  

Serious Infections: 
D1: 5.4 (% of all AE diagnoses)  

Infusion or injection reaction: 
NR 

Abdominal Pain: 
NR 

Cardiovascular Events: 
D1: 4.8 (% of all AE diagnoses)  

Dizziness: 
NR 

Headache: 
NR 

Hepatotoxicity: 
D1: liver/biliary 0.6% (of all AE 
diagnoses)  

Malignancies: 
NR 

Nausea: 
NR 

URTI: 
NR 

UTI: 
NR 

Overall Attrition Rate, 
%: 
NA 

ITT Analysis: 
Not applicable (Why 
not?) 

Quality Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Fernandez-Nebro et 
al., 200754 

Country and setting 
Spain, tertiary care 
center 

Source of funding 
NR 

Research objective 
Evaluate 
effectiveness and 
safety of anti-TNF 
therapies and to 
identify factors 
involved in this 
response 

Study design 
Dynamic Prospective 
Cohort Study 

Overall N 
161 

Duration of study 
6 years (secondary 
outcomes [DAS28, 
HAQ, EULAR 
response] measured 
at 6 mos) 

Quality rating  
Fair 
 

Inclusion Criteria 
• Treatment 

resistant 
• No response to 

at least 2 
DMARDs, 
including MTX 

• Required 
biological 
therapy 
inopinion of a 
physician.  

• No formal level 
of disease 
activity was 
required.  

• No restriction 
ofuse of 
DMARD, 
steroids and 
NSAIDs 

Exclusion 
Criteria 
• NR 
 

Interventions, dose 
D1: IFX: Varied 
D2: ETN: Varied 
D3: ADA: Varied 

Number in group 
D1: 60 
D2: 79 
D3: 22 
Overall: 161 

Mean age, years (SD) 
D1: 54.0 (11.6) 
D2: 54.0 (12.4) 
D3: 54.0 (11.2) 
Overall: 54.0 (12) 

Sex, % female 
D1: 88 
D2: 76 
D3: 82 
Overall: 81 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 9.6 (7.9) 
D2: 9.9 (7.9) 
D3: 9.5 (8.3) 
Overall: NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
D1: 100 
D2: 100 
D3: 100 
Overall: 100 

Tender Joint Count, mean 
(SD) 
D1: 16.6 (8.3) 
D2: 13.6 (7.9) 
D3: 13.3 (6.2) 
Overall: NR 

Swollen Joint Count, mean 
(SD) 
D1: 11.1 (7.3) 
D2: 9.7 (6.7) 
D3: 9.5 (7.8) 
Overall: NR 

Corticosteroid use, % 
D1: 65 
D2: 67 
D3: 48 
Overall: NR 

DMARD use, % 
D1: 92 
D2: 54 
D3: 73 
Overall: 70 

MTX naïve, % 

ACR mean difference/ 
absolute difference 
NR 

HAQ  (SD) 
D1: -0.32 (0.37) (n: 60) 
D2: -0.46 (0.63) (n: 78) 
D3: NR 
Overall: -0.35 (0.54), (P = 

 0.0001) 

DAS     
D1: -1.3 (1.2) 
D2: -1.7 (1.5) 
D3: NR 
Overall: -1.5 (1.4) (P = 

 0.0001) 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales, mean 
difference/absolute 
difference 
NR 

EULAR at 6 mo (%) 
IFX: 
• Good 11% 
• Moderate 49% 
• No response 40% 
ETN 
• Good 25% 
• Moderate 43% 
• No response 32%  
• Overall: (P =  0.218) 

MCID HAQ at 6 mo:  
• IFX:  58%  
• ETN:  57% 

Attrition/withdrawal 

Withdrawals due to adverse 
events, n: 
Overall: 8.1% (n: 13) 

Primary efficacy endpoint of 
this study was time to 
treatment failure defined as 
definitive withdrawal of anti-
TNF for any reason, or 
substitution or addition of 
concomitant DMARD to 
maintainefficacy ofanti-TNF. 

Overall adverse events 
reported, n: 
D1: 112 
D2: 84 
D3: 19 
Overall: 215 

Serious adverse events 
Death, n: 
D1: 1 
D2: 1 
D3: 0 
Overall: 2 

Cardiovascular events 
(specify), n: 
D1: 1 
D2: 4 
D3: 0 
Overall:  
• Total cardiovascular 

problems: 9% (n: 15) 
• Arterial hypertension/ 

decompensation: 10 
• Cardiac rhythm disorder: 2  
• Acute myocardial 

infarction: 1  
• Deep vein thrombosis: 1  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
NR 

Baseline DAS score 
D1: 6.2 (1.3) 
D2: 5.9 (1.4) 
D3: 6.2 (0.9) 
Overall: NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, % 
MTX use: 
D1: 83 
D2: 52 
D3: 50 

LEF use: 
D1: 8 
D2: 3 
D3: 9 

SSZ: 
D1: 0 
D2: 0 
D3: 5 

Hydroxcholoquine (HCQ): 
D1: 0 
D2: 0 
D3: 5 

MTX + HCQ 
D1: 0 
D2: 0 
D3: 5 
Overall: NR 
 

• P = 0.951  

6 yr results: Time to failure 
(patient-years) 
• IFX: 105.7 
• ETN: 145.5 
• ADA: 23.1 

Failure-Rate per 100 Patient-
years (95% CI):  
• IFX: 40.7 (28.5-52.8) 
• ETN:  25.4 (17.2-33.6) 
• ADA:  39.0 (13.5-64.4) 

Time to treatment failure:  
• Multivariate Hazard Ratio 

ETN (Ref:  IFX):  0.34 
(95% CI 0.18-0.61)  

• Patients receiving ETN V 
IFX over first 24 mo 
remained for longer 
without treatment failure (P 
=  0.032) and had a lower 
failure rate through follow-
up (rate ratio:  0.6 95% CI 
0.4-0.9) 

 

• Cardiac insufficiency: 1 

Increased transaminases, n: 
D1: 9 
D2: 2 
D3: 0 
Overall: 11 

Malignancies 
Lymphoma or leukemia, n: 
D1: 0 
D2: 0 
D3: 0 
Overall: 0 

Skin cancer (basal cell or 
squamous cell), n: 
D1: 0 
D2: basocellular carcinoma 

ofnasal dorsum: 1 
D3: cutaneous basocellular 

carcinoma: 1 
Overall: 2 

Other cancer (specify), n: 
D1: pulmonary carcinoid 

tumor: 1 
D2: pancreatic carcinoma: 1 

monoclonal 
lymphoproliferation of B 
cells: 2; IgG-kappa 
monoclonal 
gammopathy: 1  

D3: 0 
Overall: 5 

Respiratory events 
Tuberculosis: NR 

Pneumonia, n: 
D1: 0 
D2: 0 
D3: 1 
Overall: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Other infections 
Urological sepsis, n: 
D1: 1 
D2: 1 
D3: 0 
Overall: 1 

Other infections, n: 
Brucellosis: 1 
Septic arthritis: 1 

Soft tissue: 
D1: 3 
D2: 3 
D3: 1 

Herpes zoster:  
D1: 0 
D2: 2 
D3: 1 
Overall: 12 

GI 
NR 

Other 
Infusion/injection site 
reactions, n: 
D1: 7 
D2: 2 
D3: 1 
Overall: 10 

Skin rash, n: 
D1: 7 
D2: 5 
D3: 1 
Overall: 13 

Demyelenation or multiple 
sclerosis, n: 
D1: 0 
D2: 0 
D3: 0 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Overall: 0 

Worsening of ocular and oral 
dryness, n: 
D1: 0 
D2: 7 
D3: 0 
Overall: 7 

Total infections, n: 
D1: 30 
D2: 24 
D3: 8 
Overall: 62 

Herpes zoster, n: 
D1: 0 
D2: 2 
D3: 1 
Overall: 3 

Dryness worsening, n: 
D1: 0 
D2: 7 
D3: 0 
Overall: 7 

Onset of worsening high 
blood pressure:  
D1: 6  
D2: 3 
D3: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Finckh et al., 200755 
(SCQM cohort) 

Country and setting 
Switzerland, 
university  
hospitals 

Source of funding 
Geneva University 

Research objective 
Compare 
effectiveness of RTX 
with alternative anti-
TNF agents in 
managing pts who 
had inadequate 
response to anti-TNF 
therapy 

Study design 
Prospective Cohort 

Overall N 
116 

Duration of study 
January 1998 to end 
of September 2006 

Quality rating  
Fair 
 

Inclusion Criteria 
• Treatment 

resistant at least 
one anti-TNF 
agent 

• Initiation of 
second or third 
alternative anti-
TNF agent or 
RTX 

• Baseline 
assessment of 
DAS28 at time 
of treatment 
switch 

• At least 1 f/u 
assessment 
within first 12 
mos 

• Diagnosis of RA 
by 
rheumatologist 

• Inadequate 
response to at 
least 1 anti-TNF 
agent 

Exclusion 
Criteria 
• A treatment 

switch because 
of personal 
preferences 
(i.e., in absence 
of an 
inadequate 
response to 
previous anti-
TNF agent) and 
RTX therapy for 
lymphoma.  

Interventions, dose 
D1: RIT: 2 infusions of 

1,000 mg 
D2:  
• ETN: 50 mg 

subcutaneously 
weekly 

• IFX: 3mg/kg 
intravenously  

• ADA: 40 mg every 
two weeks 

Number in group 
D1: 50 
D2: 66 
Overall: NR 

Mean age, median 
D1: 55  
D2: 54  
P = 0.78 

Sex, % female 
D1: 77 
D2: 76 
P = 0.87 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Disease duration mean, 
median 
D1: 10 
D2: 9 

Disease duration mean, 
IQR 
D1: 6-18 
D2: 5-16 
P =39 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
At least 1 anti-TNF agent: 
D1: 100  
D2: 100  
Overall: NR 

TJC, mean 
D1: 11  
D2: 10  
P = 0.44 

SJC, mean  
D1: 10  
D2: 8  
P = 0.17 

Corticosteroid use, % 
D1: 58 
D2: 55 
P = 0.71 

DMARD use, % 
MTX: 
D1: 52 
D2: 39 
P = 0.18 

LEF:  
D1: 16 

ACR  
NR 

HAQ  
NR 

DAS  
At 6 mos: 
D1: -1.6 mean decrease 

(95% CI) -1.97, -1.25  
D2: -0.98 mean, (95% CI)  

-1.33, -0.62  
P = 0.01 

SF-36  
NR 

Radiographic measures  
NR 

Quality of life scales  
NR 

 

Attrition/withdrawal 
There were 209 patients in 
SCQM databank who 
received RTX or a 2nd or 3rd 
anti-TNF agent. Of these, 60 
(29%) were excluded from 
this study b/c of missing 
follow up assessments, 22 
(11%) were excluded b/c 
they switched to an 
alternative biologic therapy 
b/c of personal preferences 
and not as a result of 
inadequate response to anti-
TNF therapy, 8 (4%) were 
excluded b/c of missing 
baseline assessment, and 3 
(1%) b/c RTX was 
administered to treat 
concomitant lymphoma 
rather than RA 

Respiratory events 
Tuberculosis: NR 

Upper respiratory infection, n: 
NR 

Other infections 
NR 

GI 
NR 

Other 
Infusion/injection site 
reactions, n: 
D1: 1 
D2: 9 
P = 0.03 

Allergic complications, n: 
D1: 3 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• Any 
observations 
after interruption 
of anti-TNF 
treatment or re-
treatment with 
RTX were 
censored. 

 

D2: 14 
P =.72 

Other DMARD: 
D1: 10 
D2: 9 
P = 0.87 

None 
D1: 28 
D2: 39 
P = 0.20  

MTX naïve 
NR 

Baseline DAS score mean 
(CI) 
D1: 5.43 (4.99-5.87) 
D2: 5.01 (4.70-5.32) 
P = 0.11 

No. of previous anti-TNF 
agents (SD) 
D1: 1.96 - 0.7 () 
D2: 1.53 - 0.6 
P = 0.001 

D2: 0 
P = 0.04 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Finckh et al., 200956 
(SCQM cohort) 

Country and setting 
Switzerland, 
multicenter 

Source of funding 
Sanofi-Aventis, 
Geneva University, 
SCQM Foundation, 
Swiss National 
Science Foundation 

Research objective 
Compare retention 
rates, effectiveness 
and safety ofrapeutic 
regimen associating 
anti- TNF agents and 
LEF, MTX or other 
conventional 
DMARDs in a large 
population based RA 
cohort. 

Study design 
Population-based 
Cohort 

Overall N 
1218 

Duration of study 
March 1996-
December 2006,  
mean patient follow 
up 17 mos 

Quality rating  
Fair 
 

Inclusion Criteria 
• Diagnosis of RA 

by 
rheumatologist 
and treatment 
with INF, ETN, 
or ADA 

Exclusion 
Criteria 
• Absence of 

concomitant 
DMARDrapy, 
and 
simultaneous 
prescription of 
LEF and MTX in 
combination 
with anti-TNF 
agents. 

 

Interventions, Dose 
D1:  
• MTX: 15mg/week 

(median dose at 
baseline) 

• Other: this D was 
anti-TNF agents (all 
combined) + MTX 

D2:  
• LEF: 20mg/day 

(median dose at 
baseline) 

• Other: anti-TNF 
agents (combined) + 
LEF 

D3:  
• Sulfasalazine,  
• Hydroxychlorquine, 

Anti-TNF agents 
(combined) + any oral 
DMARD that was not 
MTX or LEF 
(minocycline, 
azathioprine, 
cyclosporine A, D-
penicillamine, oral or 
intramuscular gold 
salts) 

Number in group 
D1: 842 
D2: 260 
D3: 116 
Overall: 1218 

Mean age (years) 
D1: 53 
D2: 53 
D3: 55 
P = 0.23 

Sex, % female 

Mean disease duration, 
median 
D1: 8.4 
D2: 8.9 
D3: 9.9 
Overall:  

Mean disease duration, IQR 
D1: 3.7-14.9 
D2: 3.3-14.2 
D3: 4.4-15.8 
P = 0.14 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
Anti-TNF failure: 
D1: 33 
D2: 41 
D3: 28 
P = 0.06 

TJC, mean  
NR 

SJC, mean  
NR 

Corticosteroid use, % 
Concomitant steroid use 
ever:  
D1: 48 
D2: 51 
D3: 67 
P =.001 

Previous DMARD use, 
median, n 
D1: 1 
D2: 2 
D3: 2 

ACR  
NR 

HAQ, mean improvement 
after 1 year (CI) 
D1: 0.12 (0.08-0.15) 
D2: 0.14 (0.07-0.20) 
D3: 0.13 (0.03-0.23) 
P = 0.09 

DAS, mean improvement 
after 1 year (CI) 
D1: 0.74 (0.63-0.84) 
D2: 0.63 (0.45-0.82) 
D3: 0.86 (0.60-1.12 
P = 0.33 

SF-36, mean 
difference/absolute 
difference 
NR 

Radiographic damage 
progression measures (CI) 
D1: 0.91% (0.54-1.27) 
D2: 0.74% (0.21-1.27) 
D3: 0.71% (-0.02-1.44) 
P = 0.77 

Quality of life scales 
NR 

 

Overall adverse events 
reported, n: 
178; P = 0.13 

Serious adverse events 
NR 

Malignancies 
NR 

Other infections 
NR 

GI 
Allergic complications, n (CI): 
D1: 0.45 0.20-0.98) 
D2: NR 
D3: NR 
P = 0.04 

Any other AEs:  
• A total of 178 

combinationrapies were 
interrupted because of 
adverse events (28%). 
most common adverse 
events leading to treatment 
interruption were: allergic 
reactions (28%), infections 
(19%), skin reactions 
(19%), and gastrointestinal 
side effects (12%).  

• Hepatotoxicity (2%) and 
malignancies (6%) were 
rare causes of treatment 
interruption in this cohort. 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D1: 76 
D2: 79 
D3: 78 
P = 0.57 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Previous DMARD use, IQR  
D1: 0-2 
D2: 1-3 
D3: 1-3 
P = 0.001 

MTX naïve, % 
NR 

Baseline DAS28 score, 
mean (SD) 
D1: 4.1 (1.5) 
D2: 4.5 (1.4) 
D3: 4.6 (1.4) 
P = 0.31 

Required treatment for 
latent TB 
NR 

HAQ, mean (SD) 
D1: 1.24 (0.71) 
D2: 1.34 (0.67) 
D3: 1.33 (0.72) 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Fleischmann et 
al., 2003;57; 
Tesser et al., 
200458; Schiff et 
al., 200659; 
Fleischmann et 
al., 200660 

Country, Setting: 
Multinational, 
multicenter 

Funding: 
Amgen 

Research 
Objective: 
Long term safety 
of AKA in a large 
population of pts 
with RA 

Study Design: 
RCT 

Overall N: 
1414 (1399) 
enrolled (open 
label 1103) 

Study Duration:  
6 mos (up to 30 
mos open label 
for a total of 3 yrs) 
 

Inclusion Criteria: 
• Age: 18+ 
• Diagnosed 

according to 
ACR criteria; 
duration 3+ mos 

• Stable doses of 
NSAIDs and Cs 
for one mo; and 
stable doses of 
DMARDs for 2 
mos 

• NSAIDS, Cs, 
and DMARDs 
(except TNF 
inhibitors)  

Exclusion 
Criteria: 
• Pregnant or 

lactating 
• Uncontrolled 

medical condition 
• Malignancy other 

than basal cell 
carcinoma of skin 
or in situ 
carcinoma of 
cervix 

• Felty’s syndrome 
• HIV 
• Leukopenia 
• Neutropenia 
• Tthrombocy-

topenia 

Abnormal liver 
function test 
result 

Hepatitis B or C 

Interventions, dose: 
D1: AKA (100mg/d) 
D2: placebo 

N: 
D1: 1116 
D2: 283 

Mean age, yrs: 
D1: 54.6 
D2: 55.7 

Sex, % female: 
D1: 74.7 
D2: 74.6 

Race, % white: 
D1: 87.8 
D2: 90.1 
 
 
 
 

 

Mean disease 
duration, yrs: 
D1: 10.2 (9.6) 
D2: 10.7 (9.5) 

TJC, mean: 
D1: 22.6 (14.7) 
D2: 22.6 (14.5) 

SJC, mean: 
D1: 18.8 (11.9) 
D2: 18.3 (11.7) 

DMARD use 
excluding MTX, and 
TNF inhibitors %: 
D1: 47.7 
D2: 47.7 

Corticosteroid use, 
%: 
D1: 57 
D2: 60.8 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

MTX use: 
D1: 51.9 
D2: 59.4 

6 mos-injection site 
reactions, AKA vs. 
placebo. (72.6% v. 
32.9%) P-value NR 

• 13.4% AKA withdrew due 
to AE vs, 9.2% placebo 
(P =  0.057); overall 
discontinuation rates 
(21.6% vs. 18.7%) 

• Serious infections AKA 
vs. placebo (2.1% v. 
0.4%), may be clinically 
significant. (P =  0.068)  

• Comorbid conditions, 
serious infectious events 
(2.5% vs. 0.0%; P =  NR).  

• Trend towards increased 
risk of serious infectious 
events with AKA in pts 
with pulmonary 
comorbidities vs. placebo 
(3.4% v. 1.6%), P =  NS  

• From 0-3 yrs rates per 
100 yrs of patient 
exposure 

• ISRs (122.26 events),  
• Rheumatoid arthritis 

progression (67.80 
events) 

• URTIs(26.09 events)  

Concomitant use of 
corticosteroids vs. not 
serious infection (7.13 
events/100 PY v 2.87 
events/100 PY). 
pneumonia (1.5 
events/100 PY v 0.96 
events/100 PY )  

Cellulitis (1.2 events/100 PY 

Overall:  
D1: 92 
D2: 92.2 
D3: 96 

SAEs: 
D1: 7.7 
D2: 7.8 
D3: 27 

Infections: 
D1: 41.2 
D2: 43.5 

Serious Infections: 
D1: 2.1 
D2: 0.4 
D3: 8 

Infusion or injection 
reaction: 
D1: 72.6 
D2: 32.9 

URTI: 
D1: 13.3 
D2: 18.4 

UTI: 
D1: 4.6 

D2: 5.3 
Adherence: 
AKA vs. placebo: 
100% adherent with 
use of study drug: 
43.8% vs. 47.8; <70% 
adherent: 0.8% vs. 
1.7%>40% missed no 
injections and >90% 
received at least 90% 
of intended doses 

Overall 
Attrition 
Rate, %: 
21 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

v 0.21 events/100 PY) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Fleischmann et al., 
200961 
,FAST4WARD 

Country and setting 
36 sites in 
Austria,Czech 
Republic andUSA 
between June 2003 
and July 2004. 
Setting NR 

Source of funding 
UCB 

Research objective 
Examine efficacy 
and safety of CZP 
400 mg monotherapy 
in pts who had failed 
at least one prior 
DMARD 

Study design 
Controlled Trials 

Overall N 
220 

Duration of study 
24 weeks 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant Failed 
≥ 1DMARD 

• Aged 18-75 yrs 
• Adult onset RA 

(defined byACR 
criteria) for ≥ 6 
mos 

• Failed ≥ 1 
previous 
DMARD due to 
lack of efficacy 
or intolerance 

• Active disease 
at screening 
and baseline 
(defined by ≥ 9 
tender joints, ≥ 
9 swollen joints, 
≥ 1 offollowing: 
≥ 45 min 
morning 
stiffness, ESR ≥ 
28 mm/h, or 
CRP > 10mg/l) 

• DMARDs 
discontinued ≥ 
28-d or 5 half 
lives of drug 
prior to 
administration of 
first study dose 
(exception being 
LEF, which was 
eliminated using 
cholestyramine 
administration 
followed by a 
further 28-d 

Interventions, dose  
D1: Certolizumab: 

400mg every 4 
weeks 

D2: Placebo: Every 4 
weeks 

Number in group 
D1: 111 
D2: 109 

Mean age, years (SD) 
D1: 52.7 ± 12.7 
D2: 54.9 ± 11.6 

Sex, % female 
D1: 78.4% 
D2: 89.0% 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years 
D1: 8.7 yrs ± 8.2 
D2: 10.4 ± 9.6 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
Failed ≥ 1 previous DMARD  
D1: 100 
D2: 100 

Tender Joint Count, mean 
D1: 29.6 ±13.7 
D2: 28.3 ± 12.5 

Swollen Joint Count, mean  
D1: 21.2 ± 10.1 
D2: 19.9 ± 9.3 

Corticosteroid use, % 
D1: 55.9 
D2: 58.7 

DMARD use, % 
# of prior DMARDS: 
D1: 2 ± 1.19 
D2: 2 ± 1.25 

MTX naïve, % 
D1: 18.0 
D2: 18.3 

DAS28 (ESR) 3 
D1: 6.3 ± 1.1 
D2: 6.3 ± 0.9 

Required treatment for 
latent TB 
NR 

HAQ-DI (mean/SD) 
D1: 1.4 ± 0.63 

ACR mean difference/ 
absolute difference (%) 
ACR 20: 
D1: 45.5 
D2: 9.3 
P = 0.001 

ACR 50: 
D1: 22.7 
D2: 3.7 
P = 0.001 

ACR 70: 
D1: 5.5 
D2: 0 
P =: 0.05 

HAQ-DI, clinically 
meaningful improvement in 
physical function at week 
24 (%) 
D1: 49 
D2: 12 
P = 0.001 

DAS28(ESR)3 (least square 
mean change at wk 24 from 
baseline) 
D1: -1.5 
D2: -0.6 
P = 0.001 

SF-36     
D1: Data not shown 
D2: Data not shown 
P = 0.001 

Radiographic measures   
NR 

Quality of life scales     
D1: HRQoL  

Others, (please name)     

Attrition/withdrawal (%) 
Overall, n: 
D1: 35 (31.5) 
D2: 81 (74.3) 
Overall: 116 (52.7) 

Withdrawals due to adverse 
events, n: 
D1: 5 (4.5) 
D2: 2 (1.8) 
Overall: 7 (3.2) 

Withdrawals due to lack of 
efficacy, n: 
D1: 24 (21.6) 
D2: 75 (68.8) 
Overall: 99 (45.0) 

Overall adverse events 
reported, n (%): 
D1: 84/111 (75.7) 
D2: 63/109 (57.8) 

Serious adverse events 
Death, n: 
D1: 0 
D2: 0 

Malignancies 
Lymphoma or leukemia, n: 
D1: 0 
D2: 0 

Skin cancer (basal cell or 
squamous cell), n: 
D1: 0 
D2: 0 

Other cancer (specify), n: 
D1: 0 
D2: 0 

Respiratory events 
Tuberculosis: NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

washout) 

Exclusion 
Criteria 
• Inflammatory 

arthritis other 
than RA 

• A history of 
chronic, serious 
or life-
threatening 
infection 

• Any current 
infection 

• History of or 
chest x ray 
suggesting TB 
or a positive 
(defined by local 
practice) 
purified protein 
derivative (PPD) 
skin test 
(Patients 
positive for PPD 
who had 
received Bacille 
Calmette-Gue & 
acute 

• Rin (BCG) 
vaccination and 
had a negative 
chest x ray and 
no clinical 
symptoms of TB 
could be 
enrolled) 

• Received 
biological 
therapies for RA 
within 6 mos 

D2: 1.6 ± 0.65 
 

• Swollen joint count (least 
square mean change at wk 
24 from baseline) CZP: -
11.6, Placebo:  -6.3 (P = 
 0.001) (reduced by 
approximately 38% for 
CZP compared with 16% 
for placebo) 

• Tender joint count (least 
square mean change at wk 
24 from baseline): CZP: -
16.0, placebo:  -7.3 (P = 
 0.001) (reduced by 
approximately 40% for 
CZP compared with 14% 
for placebo) 

• Patient's global 
assessment of arthritis 
(least square mean 
change at wk 24 from 
baseline): CZP: -0.7, 
Placebo:  0.0 (P =  0.001) 

• Patient's assessment of 
arthritis pain (clinically 
meaningful reductions in 
arthritis pain at wk 24): 
CZP: 47%, Placebo:  17% 
(P <0.001) 

• Experienced minimally 
clinically important 
differences in Physical 
Component Summary: 
CZP: 46%, Placebo:  16% 
(P =  0.001) 

• Experienced minimally 
clinically important 
differences in Mental 
Component Summary: 
CZP: 34%, Placebo:  7% 
(P =  0.001) 

• Experienced minimally 

Pneumonitis, n: 
D1: 0 
D2: 1 

Other infections 
Serious infections, n: 
D1: 2 (1.8%) 
D2: 0 

GI 
NR 

Other 
Infusion/injection site 
reactions, n: 
D1: 4.5% 
D2: 13.8% 
Overall 

Serious AEs 1, n (%): 
D1: 8 (7.2) 
D2: 3 (2.8) 

Severe severity, n (%): 
D1: 8 (7.2) 
D2: 11 (10.1) 

Moderate severity, n (%): 
D1: 52 (46.8) 
D2: 40 (36.7) 

Mild severity, n (%): 
D1: 62 (55.9) 
D2: 43 (39.4) 

Any other AEs:  
SAE CZP:  
• Aggravated RA n: 2 
• Bacterial arthritis n: 1 
• Mastits n: 1 
• Benign parathyroid tumour 

n: 1 
• Uterine fibroids n: 1 
• Postural dizziness n: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• Prior treatment 
with TNFα 
inhibitors 

• Intra-articular, 
periarticular, 
intramuscular 
and intravenous 
corticosteroids 
(PRED 
equivalent 10 
mg/day, stable 
for >4 weeks 
prior to 
enrollment and 
during study, 
non-steroidal 
anti-
inflammatory 
drugs and 
analgesics were 
allowed) 

clinically important 
improvemtns in fatigue: 
CZP: 46%, Placebo:  17% 
(P =  0.001) 

• Ischaemic stroke n: 1 

SAE Placebo:  
• Vomiting: 1 
• Pneumonitis: 1 
• Chronic renal failure: 1 
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Study Characteristics 
Inclusion and Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes  Adverse Events, % 

Author, yr: 
Flendrie et al., 200362 

Country, Setting: 
Netherlands.  
University medical centre 
(Nijmegen) 

Funding: 
Not reported 

Research Objective: 
To determine the drug 
survival during treatment 
of RA pts with TNF 
blocking agents 

Study Design: 
Retrospective cohort 
study 

Overall N: 
230 

Study Duration:  
About 6 yrs. (maximum 
follow up times for 3 
groups were 69, 35, and 
30 mos) 
 

Inclusion Criteria: 
• Age: adult 
• Diagnosed with RA 

according to ACR 
criteria1) started 
treatment with ADA, 
INF, or ETA prior to 
January 1 2003 at 
department of 
rheumatology of 
University Medical 
Centre Nijmegen. 2) 
pts receiving ADA had 
been treated in phase 
1, 2, and 3 clinical 
trials. ADA was given 
in different dosages 
subcutaneously or 
intravenously. The pts 
then entered an open 
label extension study. 
3) INF and ETA pts 
were treated in daily 
clinical practice and 
fulfilled the Dutch 
criteria for TNF 
blocking therapy; had 
moderate to high 
disease activity, and 
high dosage MTX and 
at least one other 
DMARD had failed 

Exclusion Criteria: 
NR 
 

Interventions: 
D1: ADA 
D2: INF 
D3: ETA 

N: 
D1: 94 
D2: 120 
D3: 16 

Mean age (yrs): 
D1: 55.2 
D2: 56.4 
D3: 50.6 
: 55.5 

Sex, % female: 
D1: 63 
D2: 72 
D3: 63 

Race, % white:  
NR  

Mean disease duration, 
yrs: 
D1: 11.4 
D2: 11.9 
D3: 10.1 

TJC, mean:  
NR 

SJC, mean:  
NR 

DMARD use, %: 
D1: previous DMARD 
use, mean 4.5 
D2: 4.1 
D3: 3.3 

Corticosteroid use, %: 

About 70% of pts were 
still receiving TNF 
blocking agents after the 
first yr. One yr. drug 
survival percentages 
(percentage of pts still 
taking the drug) were 
73% for ADA, 66% for 
INF, and 74% for ETA 
group.  
 
No significant differences 
between groups 

Overall:  
D1: 12 
D2: 30 

D3: 7 
Serious AEs: 
NR 

Infections: 
D1: 2 
D2: 6 

D3: 0 
Serious Infections: 
D1: 6.4 
D2: 7.2 

D3: 0 
Infusion or injection 
reaction: 
D1: 3 
D2: 14 

D3: 0 
Malignancies: 
D1: 2 
D2: 0 

D3: 0 
 

Overall Attrition Rate, 
%: 
17 

ITT Analysis: 
NA 

Quality Rating: 
Fair 
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D1: 51 
D2: 24 
D3: 19 

MTX naive, %: 
NR 

Treatment resistant %:  
NR 

Patients with Early RA 
(≤3 yrs):  
NR 

Baseline DAS, mean: 
D1: 6.4 
D2: 5.9 
D3: 5.8   

RF positive:  
D1: 93% 
D2: 82% 
D3: 88%  
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Flendrie et al., 
2005 63 

Country, Setting: 
Netherlands, 
Hospital 
rheumatology 
clinic  

Funding: 
NR 

Research 
Objective: 
Whether 
dermatological 
conditions after 
TNF-alpha-
blocking therapy 
are a significant 
and clinically 
important problem 
in RA pts 
receiving TNF-
alpha -blocking 
therapy.  

Study Design: 
Prospective 
cohort study with 
historic control  

Overall N: 
578   

Study Duration:  
911PY 
 

Inclusion Criteria: 
• Previous use of 

DMARDs: 
failure or 
intolerability of 
at least 2 
DMARDS, 
including MTX, 
in adequate 
dosage 
regimens 

• Control pts 
selected from 
Nijmegen 
inception cohort 

• Pts required to 
meet Dutch 
guidelines for 
biological 
therapies: a 
moderate to 
high DAS score 
(DAS28 > 3.2) 

• Besides therapy 
with registrated 
TNF-alpha-
blocking agents 
-INF, ETA, and 
ADA -some pts 
were treated in 
clinical trials 
with lenercept 

Exclusion 
Criteria: 
NR 
 

Interventions, dose: 
D1: TNF-apha 
blockers 
D2: Control 

N: 
NR 

Mean age at 
diagnosis, yrs: 
D1: 44.5 
D2: 54.6 

Sex, % female: 
D1: 69 
D2: 62 

Race, % white: 
NR 

Median disease 
duration, yrs: 
D1: 9.2 
D2: 6.2 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

PNL at baseline (%) 
D1: 39 
D2: 7 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 5.9 
D2: 3.6 
 

Dermatological events 
recorded in 72/289 (25%) 
of RA pts receiving TNF-
alpha-blocking therapy 
and in 37 (13%) of control 
group 

• OR of TNF-alpha-
blocking therapy for 
dermatological referral 
was 2.26 (95% CI,1.46 to 
3.50, P < 0.0005) 

• 128 dermatological 
events were recorded 
during follow-up in RA pts 
on TNF-alpha-blocking 
therapy (0.14 event per 
PY) 

 

Overall:  
D1: 25 
D2: 13 

Infections (skin): 
D1: 9.3  

Overall 
Attrition 
Rate, %: 
NR 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Fuerst et al., 200664 

Country and setting 
Germany, hospital 

Source of funding 
Not reported 

Research objective 
Assess whether tx 
with MTX or LEF 
increases risk of 
wound healing after 
elective orthopedic 
surgery 

Study design 
Prospective Cohort 
Study 

Overall N 
201 

Duration of study 
6 weeks+ 

Quality rating  
Fair 
 

Inclusion Criteria 
• RA or PsA, 3+ 

months of 
continuous 
therapy with 
one of study 
drugs (MTX, 
LEF, ETA, INF, 
ADA, or ANA) 

• Undergoing 
elective 
orthopedic 
surgery 

Exclusion 
Criteria 
NR 
 

Interventions, Dose 
D1:  
• MTX: 5-25 mg 
• Other: 

Corticosteroids: dose: 
2-10 mg 

D2:  
• LEF: 10-30 mg 
• Other: 

Corticosteroids: 2.5-8 
mg 

Number in group 
D1: 59 
D2: 32 
Overall: 201 

Mean age (years) 
D1: 62.9 
D2: 62.3 
Overall: 62 

Sex, % female 
D1: 72.9 
D2: 78.1 
Overall: 84.6 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 15.2 yrs 
D2: 14.3 yrs 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: 100% 
D2: 12.5% 

DMARD use, % 
D1: 0 
D2: 0 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %,  
NR 
 

ACR    
ACR 20: No measures of 
efficacy or QOL were 
reported for this article 

ACR 50: NR 
ACR 70: NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
NA 

Overall adverse events 
reported, n:  
SEE ADDITIONAL 
COMMENTS 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• LEF(+Cs) significantly 

increased risk for wound 
healing complications 
compared to MTX+Cs 
(40.6% vs. 13.6%, 
P = 0.01).  

• ETA and INF did not 
appear to increase risk of 
complications but N's were 
small (ETA: N = 16, 18.8% 
with complications 

• INF: N = 4, 1pt report 
complications-they were 
taking INF+LEF+Cs). 

• Logistic regression (wound 
complications, OR 
compared to those not 
receiving drug) MTX 0.99 
(0.36-2.70), Corticosteroid 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

1.15 (0.51-2.59), LEF 3.48 
(1.31-9.24), ETA 1.45 
(0.35-5.93), INF 1.42 
(0.35-5.92) 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Furst, 200365 
STAR Trial 

Country, Setting: 
US and Canada, 
multicenter (69 
sites) 

Funding: 
Abbott 
Laboratories, 
Abbott Park II 

Research 
Objective: 
To evaluate the 
safety and 
efficacy of ADA 
when given with 
standard anti-
rheumatic therapy 
in pts with active 
RA not 
adequately 
responding to 
standard 
therapies 

Study Design: 
RCT 

Overall N: 
636 

Study Duration:  
24 wks 
 

Inclusion Criteria: 
• Age: 18+ 
• Diagnosed with RA 

(ACR criteria)  
• Continued txt with 

standard anti-
rheumatic therapy 
which included 
traditional DMARD, 
Cs, NSAID, or 
analgesics 

Exclusion Criteria: 
• Prior txt with Anti-

CD4 therapy or 
biologic DMARD 

• Participated in 
other trials biolgic 
DMARD in RA 

• History of active: 
inflammatory 
arthritide other 
than RA or active 
listeriosis or 
mycobacterial 
infection 

• Major infection 
requiring 
hospitalization 

• Txt with IV 
antibiotics within 
30 ds 

• Oral antibiotics 
within 14 ds 

• Any uncontrolled 
medical condition 

Interventions, dose: 
D1: ADA (40mg s.c. 
eavery other week) 
D2: placebo 

N: 
D1: 318 
D2: 318 

Mean age, yrs: 
D1: 55  
D2: 55.8 

Sex, % female: 
D1: 79.6 
D2: 79.2 

Race, % white: 
D1: 89 
D2: 85.8 
 

Mean disease 
duration, yrs: 
D1: 9.3  
D2: 11.5 

TJC, mean: 
D1: 27.3  
D2: 27.6 

SJC, mean: 
D1: 20.9  
D2: 21.3  

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
D1: 50.9 
D2: 54.4 

MTX naive, %: 
D1: 20.9 (11) 
D2: 21.3 (11.2) 

Txt resistant %: 
NR 

Pts with Early RA (≤3 
yrs): 
D1: 50.9 
D2: 54.4 

Baseline patient DAS 
(mean): 
D1: 53.9 
D2: 52.9 

Baseline physician 
DAS (mean): 
D1: 59.9 
D2: 59.6 

Health Outcome 
Measures: 
• At endpoint, 

significantly more ADA 
(28.9%) pts achieved 
an ACR50 response 
than placebo pts 
(11.3%) (P < 0.001) 

• At endpoint, 
significantly more ADA 
(14.8%) pts achieved 
an ACR70 response 
than placebo pts 
(3.5%) (P < 0.001) 

Intermediate Outcome 
Measures: 
• At endpoint, 

significantly more 
ADA (52.8%) pts 
achieved an ACR20 
response than 
placebo pts (34.9%) 
(P < 0.001) 

 

Overall:  
D1: 86.5 
D2: 82.7 

SAEs: 
D1: 5.3 
D2: 6.9 

Infections: 
D1: 52.2 
D2: 49.4 

Serious Infections: 
D1: 1.3 
D2: 1.9 

Rash: 
D1: 10.7 
D2: 6.0 

Infusion or injection 
reaction: 
D1: 19.5 
D2: 11.6 

URTI: 
D1: 19.8 
D2: 15.1 

UTI: 
D1: 9.1 
D2: 5.7 

Back pain: 
D1: 5.3 
D2: 1.6 
 

Overall 
Attrition 
Rate, %: 
9.1 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Galloway JB et 
al., 201166 
British Society 
for Rheumatogy 
Biologics 
Register 
(BSRBR) 

Country and 
setting 
UK, multicenter 

Source of 
funding 
University of 
Manchester 

Research 
objective 
To evaluate the 
risk of serious 
infections (SIs) in 
patients with RA 
treated with anti-
TNF therapy with 
emphasis on the 
risk across 
different ages. 

Study design 
Observational 

Overall N 
15,396 (11,798 
in anti-TNF 
cohort and 3,596 
in non-biologic 
DMARD cohort) 

Duration of 

Inclusion 
Criteria 
• Active RA 
• Enrolled in 

BSRBR 
• Had to have at 

least 1 
returned 
consultant 
follow up 
questionnaire 
before 31 
December 
2008 

Exclusion 
Criteria 
• NA 
 

Comparisons 
(dosage and 
frequency) 
D1: Non-biologic 

DMARDs: 
Dosage and 
frequency NR 

D2: All anti-TNF: 
Dosage and 
frequency NR 

D3: ETN: Dosage 
and frequency 
NR 

D4: INF:Dosage and 
frequency NR 

D5: ADA: Dosage 
and frequency 
NR 

Number in group 
D1: 3598 
D2: 11798 
D3: 4129 
D4: 3467 
D5: 4202 

Mean age (years) 
D1: 60 
D2: 56 
D3: 56 
D4: 56 
D5: 57 

Sex, % female 
D1: 2982 
D2: 8777 
D3: 3182 
D4: 2620 
D5: 3149 

Race, % white 
NR 

Mean disease 
duration, years 
Median (IQR) 
D1: 6 (1-15) 
D2: 11 (6-19) 
D3: 12 (6-19) 
D4: 12 (6-19) 
D5: 10 (5-18) 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
D1: 23 
D2: 44 
D3: 48 
D4: 46 
D5: 39 

DMARD use, %:  
D1: 100 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

Baseline DAS score 
D1: 5.1 
D2: 6.6 
D3: 6.6 
D4: 6.6 
D5: 6.5 

Required treatment for 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
NR 

Serious adverse 
events: 
Death (n):  
D1: 47 
D2: 110 

Malignancies: 
NR 

Respiratory events: 
NR 

Other infections: 
Other infections 
(specify) (n):  
D1: 296 
D2: 1512 
D3: 609 
D4: 441 
D5: 462 

GI: 
NR 

Other: 
Patients experienced at 
least one serious 
infection (SI), Rate/1000 
pyrs (95% CI) 
D1: 32 (28-36)  
D2: 42 (40-44)  
D3: 38 (35-42)  
D4: 46 (42-50)  
D5: 43 (39-47)   

Unadjusted HR 
D1: Ref  
D2: 15 (1.3-1.7) 
D3: 1.4 (1.2-1.6)  
D4: 1.6 (1.4-1.9) 
D5: 1.4 (1.2-1.7)  

Quality rating for 
efficacy/effectiveness?  

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
study 
Median duration 
of folow-up anti-
THF cohort: 3.9 
yrs (IQR, 2.4-
4.9) 

Non-biologic 
DMARD cohort: 
2.6 yrs (IQR, 1.4-
3.8) 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
Diabetes, n 
D1: 234 
D2: 675 
D3: 254 
D4: 165 
D5: 252 

COPD, n 
D1: 300 
D2: 565 
D3: 222 
D4: 165 
D5: 178 
 

 
AdjHR (95% CI) 
(adjusted for age, 
gender, COPD, DM, 
smoking, disease 
duration, DAS, HAQ, 
entry yr, steroid use and 
MTX use) 
D1: Ref 
D2: 1.2 (1.1-1.5) 
D3: 1.2 (1.0-1.4) 
D4: 1.3 (1.1-1.6) 
D5: 1.3 (1.1-1.5) 

30-day mortality rate  
D1: 16% (n=47) 
D2: 7% (n=110) 
P<0.001; adjusted OR, 
05 (95% CI, 0.3-0.8) 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Geborek, 200267 

Country, 
Setting: 
Sweden, primary 
care clinics, 
unversity clinic 

Funding: 
NR 

Research 
Objective: 
To assess 
efficacy and 
safety of ETA, 
INF, and LEF in 
a population-
based setting 

Study Design: 
Nonrandomized 
open-label trial 

Overall N: 
369 (33 pts tried 
2 different txts 
and 1 tried all 3; 
404 txts) 

Study Duration:  
12 mos 
 

Inclusion Criteria: 
• Age: 18+ 
• Previous use of 

DMARDs: required 
to have failed to 
respond to or not 
tolerated at least 2 
DMARDs, including 
MTX 

• Diagnosis of RA 
according to 
clinical judgment of 
treating doctor 

• All pts included 
were required to 
have failed to 
respond to or not 
tolerated at least 2 
DMARDs, including 
MTX 

• Pts were selected 
on basis of current 
disease activity 
and/or 
unacceptable 
steroid requirement 
as judged by 
treating doctor, but 
had different 
backgrounds 
concerning 
previous txt, 
concomitant 
diseases, and 
functional 
impairment and 
disability 

Other meds  allowed 

Interventions, dose: 
D1: ETA (25 
mg/twice wkly) 
D2: INF (3 mg/kg or 
higher) 
D3: LEF (20 mg/d) 

N: 
D1: 166 
D2: 135 
D3: 103 

Mean age, yrs: 
D1: 54 
D2: 55.4 
D3: 61.3 

Sex, % female: 
D1: 78 
D2: 79 
D3: 82 

Race, % white: 
NR 
 

Mean disease 
duration, yrs: 
D1: 14.9  
D2: 14.1 
D3: 14.9 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
D1: 100 
D2: 100 
D3: 100 

Corticosteroid use, 
% 
D1: 83 
D2: 81 
D3: 73 

MTX naive, %: 
D1: 0 
D2: 0 
D3: 0 

Txt resistant, %: 
D1: 100 
D2: 100 
D3: 100 

Pts with Early RA  
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 5.8 
D2: 5.6 
D3: 5.4 

HAQ: 

At 3 months 

ACR20/50: 
INF significantly higher than 
LEF (data NR; P < 0.01) 

ETA higher ACR 20 
response rate than INF (data 
NR; P < 0.02)  

ETA had a significantly 
higher ACR50 response rate 
than INF  (data NR; P < 
0.05) 

At 6 months 

ACR 20/50:  
ETA better than LEF (data 
NR; P < 0.01) 

ETA higher ACR 20 
response rate than INF (data 
NR; P < 0.02)  
 
At 12 months 
No significant difference 
between ETA and INF  
 
ETA and INF led to 
significant reduction in 
prednisolone use starting at 
2 wks 
 
No reduction in prednisolone 
use for LEF 
 

Infusion reaction: 
3.7% of INF pts 
experienced an 
infusion reaction 

Overall 
Attrition 
Rate, %: 
N/A 

ITT 
Analysis: 
No 

Quality 
Rating: 
Fair 
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Exclusion Criteria: 
NR 
•  

D1: 1.55 
D2: 1.47 
D3: 1.46 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Geborek et al., 
200568 

Country, Setting: 
Sweden, 
rheumatology 
centers 

Funding: 
Österlund and 
Kock 
Foundations, King 
Gustav V, and 
Reumatiker-
förbundet 

Research 
Objective: 
To determine 
whether TNF 
blockers increase 
tumour risk in pts 
with RA 

Study Design: 
Retrospective 
cohort study 

Overall N: 
1557 

Study Duration:  
Median duration 
of anti-TNF txt 
was 1.7 yrs (5,571 
PY) 

Inclusion Criteria: 
• ACR criteria 

were fulfilled by 
98% of cohort 

•  Pts with RA 
treated with ETA 
or INF from 
South Swedish 
Arthritis Txt 
Group (SSATG), 
which includes 
pts from 8 
rheumatologic 
centers 

• For comparison 
group, pts with 
RA not treated 
with anti-TNF 
drugs from a 
community 
based cohort in 
Malmo, a city 
from the SSATG 
catchment area.  

• Controls 
recruited from 
Malmo University 
outpatient 
rheumatology 
clinic and from 4 
rheumatologists 
in private 
practice 

Exclusion Criteria: 
• Tumor diagnosis 

prior to study 

Interventions, dose: 
D1: Anti-TNF txt 

D2: Comparison 
ETA: varied 

INF: varied 
N: 
D1: 757 
D2: 800 

Median age, yrs: 
D1: 56 
D2: 64 

Sex, % female: 
D1: 76 
D2: 73 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 12 
D2: 11 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

% with HAQ quartile 
>: 3:  
D1: 61 
D2: 41 

Median number of 
previous DMARDS:  
D1: 3 
D2: 1 

Anti-TNF vs. Control: 
• All tumors: SIR 1.1 (95% 

CI, 0.6-1.8) vs. 1.4 (95% 
CI, 1.1-1.8) 

• Lymphomas: SIR 11.5 
(95% CI,3.7 to 26.9) vs. 
1.3 (95% CI,0.2 to 4.5) 

• All tumors excluding 
lymphomas: SIR 0.79 
(95% CI, 0.4-1.42) vs. 
1.39 (95% CI, 1.08-1.76) 

• Hazard ratio indicates a 
higher risk of lymphoma 
for anti-TNF drugs than 
for controls (RR: 4.9; 95% 
CI, 0.9-26.1) 

 

NA Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Genovese, 
200469 

Country, 
Setting: 
US, multicenter, 
specialty clinic 

Funding: 
Amgen, Inc., 
Thousand Oaks, 
CA 

Research 
Objective: 
To determine 
potential for 
additive or 
synergistic 
effects of 
combination 
therapy with 
selective anti-
TNF-alpha agent 
ETA and anti-IL1 
agent AKA 

Study Design: 
RCT 

Overall N: 
242 

Study Duration:  
24 wks 
 

Inclusion Criteria: 
• Age > 18 
• RA according to 

ACR criteria 
• Duration of 

condition: > 6 mos 
• 6+ swollen joints 
• 9+ tender/painful 

joints 
• At least 2 of: 

morning stiffness 
lasting 45 or more 
minutes, serum 
CRP of > 1.5 
mg/dl, or ESR > 
28 mm/hr; and, 
MTX > 16 wks, 
stable dose of 10-
25 mg/wk > 8 wks; 
continued txt with 
stable doses of 
MTX and other 
stable 
medications, such 
as corticosteroids 

Exclusion Criteria: 
• Any DMARD other 

than MTX within 
past 4 wks 

• Txt with AKA or 
any protein-based 
TNF-alpha 
inhibitor 

Received any 
intraarticular or 
systemic 
corticosteroid 
injections within 

Interventions, dose: 
D1: ETA (25 mg twice 
wkly) 
D2: ETA (12.5 mg 
once wkly) + AKA 
(100 mg/d) 
D3: ETA (25 mg twice 
wkly) + AKA (100 
mg/d) 

N: 
D1: 80 
D2: 81 
D3: 81 

Mean age, yrs: 
D1: 54.4 
D2: 53.8 
D3: 55.7 

Sex, % female: 
D1: 82.5 
D2: 71.6 
D3: 77.8 

Race, % white: 
D1: 86.3 
D2: 77.8 
D3: 75.3 
 

Mean disease 
duration, yrs: 
D1: 9.7 
D2: 9.5 
D3: 10.6 

TJC, mean: 
D1: 31 
D2: 31 
D3: 35.9 

SJC, mean: 
D1: 21.4 
D2: 19.8 
D3: 23.4 

DMARD use, %: 
NR 

Corticosteroid use, 
% 
D1: 48.8 
D2: 54.3 
D3: 44.4 

MTX naive, %: 
Overall: 0 

Txt resistant, %: 
Overall: 100 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

MTX use, %: 
Overall: 100 

HAQ:  
D1: 1.5 

At week 24 

ACR20, %: 
D1:  68 
D2:  51  
D3:  62  
D1 vs. D2 (P =  0.037) 
All others NS  

ACR50, %: 
D1:  41 
D2:  39 
D3:  31(P =  0.914) 
OR (ETA + AKA vs. ETA 
alone) 0.64 (90% CI, 0.37-
1.09); sensitivity analysis 
yielded similar results 

ACR70, %: 
D1:  21 
D2:  24 
D3:  14 (P =   NR) 

Sustained ACR20 
response:  
Between 43% and 54% of 
subjects in each group 
(specifics NR) 

EULAR response, %:  
D1:  79 
D2:  66 
D3:  73 (P =  NR) 

Mean % reduction in DAS:  
D1:  39 
D2:  41 
D3:  40 (P =  NR) 

Overall:  
D1: 90 
D2: 95.1 
D3: 93.8 

SAEs: 
D1: 2.5 
D2: 4.9 
D3: 14.8 

Infections: 
D1: 40 
D2: 37 
D3: 46.9 

Serious Infections: 
D1: 0 
D2: 3.7 
D3: 7.4 

Infusion or injection 
reaction: 
D1: 40 
D2: 67.9 
D3: 70.4 

URTI: 
D1: 20 
D2: 11.1 
D3: 13.6 
 

Overall 
Attrition 
Rate, %: 
15.7 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

past 4 wks 
• Recent history of 

significant 
infection or other 
important 
concurrent illness 

•  

D2: 1.5 
D3: 1.6 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Genovese et al., 
200870, TOWARD 

Country and setting 
International (18 
countries, half 
ofstudy sites US-
based), multi-center 

Source of funding 
F. Hoffmann-L 
Roche 

Research objective 
Examine efficacy 
and safety of 
tocilizumab 
combined with 
conventional 
DMARDs in pts with 
active RA 

Study design 
Controlled Trials 

Overall N 
1220 

Duration of study 
24 wks 

Quality rating  
Fair  
 

Inclusion Criteria 
• 18 years or 

older 
• Moderate-to-

severe RA of at 
least 6 mos' 
duration 

• Diagnosed 
according 
toACR 1987 
revised criteria 
for classification 
of RA 

• SJC of ≥ 6 
• TJC of ≥ 8 
• CRP level of ≥ 1 

mg/dl or an 
ESR of ≥ 28 
mm/hour 
received stable 
doses of 
permitted 
DMARDs (MTX, 
chloroquine, 
HCQ, parenteral 
gold, SSZ, 
azathioprine, 
and LEF) for at 
least 8 weeks 
prior to study 
entry. 

Exclusion 
Criteria 
• Unsuccessfully 

treated with an 
anti-TNF agent 
previously 
treated with any 
cell-depleting 
therapy were 

Interventions, dose 
D1:  
• Tocilizumab: 8 mg/kg, 

60-min infusion every 
4 wks 

• Background of stable 
DMARD therapy 

D2:  
• Placebo: 60-min 

infusion every 4 wks 
• Background of stable 

DMARD therapy 

Number in group 
D1: 803 
D2: 413 
Overall: 1216 

Mean age, years (SD) 
D1: 53 
D2: 54 

Sex, % female 
D1: 81 
D2: 84 

Race, % white 
D1: 72 
D2: 72 

Race, % black 
D1: 4 
D2: 7 

Ethnicity 
Asian 
D1: 9 
D2: 10 

American Indian 
D1: 10 
D2: 8 

Other 

Mean disease duration, 
years 
D1: 9.8 (8.8) 
D2: 9.8 (9.1) 

Patients with early RA, 
three years or less, % 
Disease Duration = 2 yrs:  
D1: 19 
D2: 20 

Treatment resistant, % 
NR 

Tender Joint Count, mean 
D1: 30.1 (16) 
D2: 29.1 (14.8) 

Swollen Joint Count, mean  
D1: 19.7 (11.6) 
D2: 18.7 (10.8) 

Corticosteroid use, % 
D1: 51.2 
D2: 54.6 

DMARD use, % 
D1: 100 
D2: 100 
Overall: 100 

MTX naïve, % 
NR 

Baseline DAS score 
D1: 6.7 
D2: 6.6 

Required treatment for 
latent TB 
NR 
 

ACR    
ACR 20: 
D1: 60.8 
D2: 24.5 
P = 0.0001 

ACR 50: 
D1: 37.6 
D2: 9.0 
P = 0.0001 

ACR 70: 
D1: 20.5 
D2: 2.9 
P = 0.0001 

HAQ,    
HAQ-DI  
D1: -0.5 
D2: -0.2 
P = 0.0001 

DAS28   
D1: -3.17 
D2: -1.16 
Overall: , P = 0.0001 

DAS28 = 2.6  (%) 
D1: 30 
D2: 3 
P = 0.0001 

SF-36   
NR 

Radiographic measures  
NR 

Quality of life scales  
NR 

Others, (please name)     
SJC, mean change from 
baseline:  

Overall 
Overall attrition/withdrawal, n: 
D1: 53 
D2: 43 
Overall: 96 

Withdrawals due to adverse 
events, n: 
D1: 32 
D2: 8 
Overall: 40 

Adherent/compliant, n: 
D1: 751 
D2: 370 
Overall: 1121 

Overall adverse events 
reported, n: 
D1: 584 
D2: 253 
Overall: 837 

Serious adverse events 
Death, n: 
D1: 2 
D2: 2 
Overall: 4 

Malignancies 
NR 

Respiratory events 
Tuberculosis: NR 

Pneumonia, n: 
D1: 3 
D2: 2 
Overall: 5 

Upper respiratory infection, n: 
D1: 9% 
D2: 7% 
Overall: NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

excluded 
 

D1: 3 
D2: 3 

 

• Tocilizumab = -10.3 
• Placebo = -4.9 
• P = 0.0001 

TJC, mean change from 
baseline:  
• Tocilizumab = -15.7 
• Placebo = -8.5 
• P = 0.0001 

Good or Moderate Eular 
Response:  
• Tocilizumab = 80% 
• P = 0.0001 

FACIT-F, mean change from 
baseline:  
• Tocilizumab = 8.0 
• Placebo = 3.6 
• P = 0.0001 
 

Other infections 
NR 

GI 
Nausea or vomiting, n: 
D1: 4% 
D2: 3% 
Overall: NR 

Abdominal pain, n: 
D1: 3% 
D2: 1% 
Overall: NR 

Mouth ulceration, n (%): 
D1: 2 
D2: 1 
Overall: NR 

Stomatitis, %: 
D1: 1 
D2: 0 

Upper gastrointestinal tract 
events suggestive of gastric 
inflammation, gastritis, and 
ulcer, %  
D1: 3 
D2: 1 

Other 
Headache, n: 
D1: 6% 
D2: 4% 
Overall: NR 

Hypertension, %: 
D1: 5 
D2: 3 
Overall: NR 

Elevations in alanine amino-
transferase level, from 
normal at baseline to > 3-
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

foldupper limit of normal, %: 
D1: 4 
D2: 1 

Elevated total cholesterol 
levels, %: 
D1: 23 
D2: 6 
Overall: NR 

Grade 3 neutropenia, %: 
D1: 3.7 
D2: 0 
Overall: NR 

Any other AEs:  
• Cellulitis: Tocilizumab : 5 
• Placebo : 0, Overall : 5 
• Herpes Zoster: 

Tocilizumab : 3 
• Placebo : 0 
• Overall : 3 

Adverse events occurring in 
≥ 5% of patients,  
Tocilizumab, Placebo, 
Overall: 
• Infections and 

infestations = 300, 131, 
431 

• Gastrointestinal 
disorders = 167, 61, 228; 

• Musculoskeletal and 
connective tissue 
disorders = 104, 74, 178 

• Skin and subcutaneous 
tissue disorders = 133, 29, 
162 

• Nervous system 
disorders = 93, 36, 129 

• Laboratory 
investigations = 94, 11, 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

105 
• General disorders and 

administration-site 
conditions = 66, 30, 96 

• Injury, poisoning, and 
procedural 
complications = 63, 29, 92 

• Respiratory, thoracic, and 
mediastinal disorders = 69, 
21,90 

• Vascular disorders = 54; 
21; 75 

Serious adverse events 
occurring in ≥ 3 patients, 
Tocilizumab, Placebo, 
Overall:  
• Infections and 

infestations = 22, 8, 30; 
• Musculoskeletal 

disorders = 2, 3, 5 
• Gastrointestinal 

disorders = 9, 1, 10 
• Nervous system 

disorders = 6, 2, 8 
• Cardiac disorders = 3, 1, 4 
• Injuries, poisoning = 7, 0, 

7 
• Renal and urinary 

disorders = 3, 0, 3; 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Goekoop-Ruiterman, 
200571; Allaart et al., 
200672; Goekoop-
Ruiterman, 200773; 
van der Kooij, 
200974; van der 
Kooij, 200975 

BeST Study 

Country and setting 
The Netherlands 
18 peripheral and 2 
university hospitals 

Source of funding 
Schering-Plough and 
Centocor. Dutch 
College of Health 
Insurances 

Research objective 
Evaluate whether 
initial clinical and 
radiographic efficacy 
of combination 
therapies could be 
maintaned after 273 
and 4 yrs75 

Study design 
RCT 

Overall N 
508 

Duration of study 
2- and 4-year follow 
up data 

Quality rating  
Good  

Inclusion 
Criteria: 
• Age > 18 yrs 
• RA according to 

ACR criteria 
• Duration of 

condition: 2 yrs 
• Active disease 

with at least 6 of 
66 swollen joints 

• At least 6 of 68 
tender joints 

• ESR > 28 
mm/hr OR 
global health 
score greater 
than or equal to 
20mm on 0 to 
100 VAS 

• Concomittant 
NSAIDS and 
intraarticular 
steroids 

Exclusion 
Criteria: 
• Pregnant 
• Prior txt with: 

DMARDS other 
than 
antimalarials 

• Impaired renal 
or hepatic 
system 

 

Interventions, dose 
D1: Sequential 

monotherapy 
D2: Step-up 

combination therapy 
D3: Initial combination 

therapy with PRED 
D4: Initial combination 

therapy with IFX 

Number in group 
D1: 126 
D2: 121 
D3: 133 
D4: 128 
Overall: 508 

Mean age, years (SD) 
D2: 54 
D3: 55 
D4: 54 
Overall: 54 

Sex, % female 
D1: 86 
D2: 86 
D3: 86 
D4: 85 
Overall: 86 

Race, % 
NR 
 

Mean disease duration, 
years 
D1: 23 wks 
D2: 26 wks 
D3: 23 wks 
D4: 23 wks 

Patients with early RA, 
three years or less 
Overall: 100% 

Treatment resistant, % 
NR 

Tender Joint Count, mean 
NR 

Swollen Joint Count, mean  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
Overall: 100 

Baseline DAS score, mean 
D1: 4.5 +/- 0.9 
D2: 4.5 +/- 0.8 
D3: 4.4 +/- 0.9 
D4: 4.3 +/- 0.9 

Required treatment for 
latent TB 
NR 
 

ACR mean difference/ 
absolute difference 
NR 

HAQ  (mean ±SD) 
At 3 months: 
D1: 0.4 ± 0.6 
D2: 0.3 ± 0.6 
D3: 0.8 ± 0.7 
D4: 0.7 ± 0.6 
P =  0.050 for D1/D2 vs. 

D3/D4 

At 6 months: 
D1: 0.5 ± 0.7 
D2: 0.5 ± 0.7 
D3: 0.9 ± 0.7 
D4: 0.8 ± 0.6 
P =  0.050 for D1/D2 vs. 

D3/D4 

At 9 months: 
D1: 0.6 ± 0.7 
D2: 0.6 ± 0.7 
D3: 0.8 ± 0.7 
D4: 0.8 ± 0.6 
P =  0.050 for D1/D2 vs. 

D3/D4 

At 12 months: 
D1: 0.7 ± 0.7 
D2: 0.7 ± 0.7 
D3: 0.9 ± 0.7 
D4: 0.9 ± 0.7 
P =  0.050 for D1 vs. D3/D4 

At 15 months: 
D1: 0.7 ± 0.7 
D2: 0.8 ± 0.7 
D3: 0.7 ± 0.8 
D4: 0.9 ± 0.7 
P =  NS 

Attrition/withdrawal 

Withdrawals through 4 years 
of followup, n: 
D1: 11 
D2: 20 
D3: 14 
D4: 9 
Overall: 54 (11%) 

Over time, 27 (5%) patients 
who were equally distributed 
across treatment groups (P = 
 0.474) were lost to follow-up: 
12 withdrew consent (7 
declined follow-up, 4 
discontinued all medications 
despite having no adverse 
events, and 1 moved from 
area), 7 had a revised 
diagnosis, 1 discontinued 
treatment because of an 
adverse event, 4 died, and 3 
were lost to follow-up for 
other reasons (2 were 
admitted to a nursing home 
and 1 wanted to become 
pregnant) (Figure 1).  

Noncompliant but included in 
ITT, n (%): 
D1: 12 (10) 
D2: 11 (9) 
D3: 14 (11) 
D4: 6 (5) 

Deviated from study protocol, 
n: 
D1: 19 
D2: 15 
D3: 36 
D4: 11 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

 
At 18 months: 
D1: 0.7 ± 0.7 
D2: 0.8 ± 0.7 
D3: 0.8 ± 0.8 
D4: 0.9 ± 0.7 
P =  NS 

At 21 months: 
D1: 0.7 ± 0.7 
D2: 0.8 ± 0.7 
D3: 0.8 ± 0.7 
D4: 0.9 ± 0.7 
P =  NS 

At 24 months: 
D1: 0.7 ± 0.7 
D2: 0.8 ± 0.7 
D3: 0.9 ± 0.7 
D4: 0.9 ± 0.7 

At 36 months: 
D1: 0.8 ± 0.7 
D2: 0.7 ± 0.7 
D3: 0.8 ± 0.8 
D4: 0.9 ± 0.7 
P =  0.66 

At 48 months: 
D1: 0.8 ± 0.6 
D2: 0.7 ± 0.8 
D3: 0.8 ± 0.8 
D4: 0.8 ± 0.8 
P =  0.64 

DAS44 goal of 2.4 reached, 
% 
D1: 75 
D2: 81 
D3: 78 
D4: 82 
P =  NS 
Overall: 79 
P =  0.554  

(P =  0.343)  

Overall adverse events 
reported, n 
• 210 (41%) of patients had 

an adverse event in year 1 
• 193 (38%) of patients had 

an adverse event in year 2  
• Mean number of adverse 

events per patient was 1.9 
(SD, 1.2) in first year and 
1.8 (SD, 1.2) in the second 
year.  

• 56 serious adverse events 
were reported in the 
second year (16 events [13 
patients] in group 1, 10 
events [10 patients] in 
group 2, 17 events [11 
patients] in group 3, and 
13 events [8 patients] in 
group 4) 

Serious adverse events 
D1: NR 
D2: Cerebrovascular event: 1 
D3: Malignant ovarian 

cancer: 1 
D4: Mycardial infarction: 1, 

disseminated TB: 1 

Cardiovascular events, n:  
D1: Atrial fibrillation: 1, 

myocardial infarction: 1, 
coronary artery bypass: 1 

D2: NR 
D3: NR 
D4: Myocardial infarction: 1, 

unstable angina pectoris: 
1 

Hepatotoxicity/elevated liver 
enzymes, n: NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Sustain DAS44 of less than 
or: 2.4. After 1 yr: 
D1: 53% 
D2: 64% 
D3: 71% 
D4: 74%  
P =  0.004 for 1 vs. 3  
P =  0.001 for 1 vs. 4 
P =  NS and NR for others 

SF-36     
D1: SF-36 PCS (values are 

mean change from 
baseline, except baseline 
values): Baseline 32.9, 3 
mos 5.8, 6 mos 8.0, 12 
mos 8.9, 24 mos 11.9, 
SF-36 MCS at baseline, 
3 months, 6 months, 12 
months, and 24 mos 
(values are mean change 
from baseline, except 
baseline values): 
Baseline 47.5; 3 mos 2.1; 
6 mos 3.1; 12 mos 4.3; 
24 mos 4.3 

D2: Baseline 32.9, 3 mos 
3.9, 6 mos 8.5; 12 mos 
11.2; 24 mos 12.3; SF-36 
MCS at baseline, 3 mos, 
6 mos, 12 mos, and 24 
mos (values are mean 
change from baseline, 
except baseline values): 
Baseline 46.3; 3 mos 2.5; 
6 mos 3.5; 12 mos 4.4; 
24 mos 4.6 

D3: Baseline 32.8, 3 mos 
11.2, 6 mos 12.5; 12 mos 
11.9; 24 mos 12.3; SF-36 

Malignancies 
Basal cell carcinoma, n:  
D1: 1 
D2: NR 
D3: NR 
D4: NR 

Other cancer (specify), n:  
D1: Renal cell carcinoma: 1 
D2: Malignant prostate 

cancer: 1 
D3: Malignant ovarian 

cancer: 1 
D4: Basal cell carcinoma: 1 

Respiratory events 
Tuberculosis: NR 

Pneumonia, n:  
D1: 1, 
D2: 1  
D3: NR 
D4: NR 

Pleural effusion, n:  
D1: 1 
D2: NR 
D3: NR 
D4: NR 

Other infections 
Urinary tract infection, n:  
D1: pyelonephritis, n: 1 
D2: NR 
D3: NR 
D4: NR 

Other infections (specify), n:  
D1: viral infection, n: 1 
D2: NR 
D3: NR 
D4: septic arthritis, n: 1 

GI 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

MCS at baseline, 3 mos, 
6 mos, 12 mos, and 24 
mos (values are mean 
change from baseline, 
except baseline values): 
Baseline 47.6; 3 mos 0.4; 
6 mos 1.2; 12 mos 3.2; 
24 mos 4.6 

D4: Baseline 33.4, 3 mos 
9.6, 6 mos 12.4; 12 mos 
12.0; 24 mos 12.7; SF-36 
MCS at baseline, 3 mos, 
6 mos, 12 mos, and 24 
mos (values are mean 
change from baseline, 
except baseline values): 
Baseline 47.6; 3 mos 3.1; 
6 mos 4.1; 12 mos 4.3; 
24 mos 4.0 

Overall: At 3 and 6 mos, 
P=0.05 for SF-36 PCS 
comparing groups 1 and 
2 to groups 3 and 4.  
Others were NS (For 
PCS: P =  0.93 at 
baseline, 0.10 at 12 
months, 0.95 at 24 
months; For MCS at each 
timepoint: 0.73, 0.22, 
0.17, 0.83, 0.97) 

Radiographic measures, 
mean difference (SD) 
Progression of SHS at 12 
mos: 
D1: 2.0 
D2: 2.5 
D3: 1.0 
D4: 0.5 
(P =  0.003 for group 1 vs. 
group 3; P =  0.001 for 1 vs. 

GI bleed or ulcer, n:  
D1: NR 
D2: NR 
D3: NR 
D4: GI bleed, n: 1  

Other 
Perforated gastric ulcer, n:  
D1: 1 
D2: NR 
D3: NR 
D4: NR 

Complicated calcaneous 
fractures, n:  
D1: NR 
D2: 1 
D3: NR 
D4: NR 

Any other AEs:  
D1:  
• Syncope: 1 
• Ovarian cyst:: 1 
• MTX intoxication: 1 
• Malaise: 1 
• Depressive symptoms: 1 
D2:  
• Pacemaker implantation: 1 
• Symptomatic gallstone 

disease: 1 
• Surgery for carpal tunnel 

syndrome: 1 
• Uterus extirpation: 1 
• Placement of total hip 

prostheses: 2 
D3: 
• Placement of total hip 

prostheses: 2 
• implantation of intracardiac 

device: 1 
• syncope due to aortic 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

4; P =  0.007 for 2 vs. 3; P = 
 0.001 for 2 vs. 4) 

Progression of SHS at 24 
months, mean (SD): 
Total Sharp Score 
D1: 9.0 ± 17.9 
D2: 5.2 ± 8.1 
D3: 2.6 ± 4.5 
D4: 2.5 ± 4.6 

Sharp van der Heijde median  
Increase at 12 mos: 
D1:  2.0 
D2: 2.5 
D3: 1.0 
D4: 0.5 
P =  0.001 

Total Sharp Score, median 
(IQR): 
D1: 2.0 (0.0 - 8.6) 
D2: 2.0 (0.3 - 7.0) 
D3: 1.0 (0.0 - 2.5) 
D4: 1.0 (0.0 - 3.0) 

Narrowing-score: 
D1: 4.3 ± 9.8 
D2: 2.1 ± 3.8 
D3: 1.5 ± 3.2 
D4: 1.2 ± 2.9 
P =  0.072 

Relative risk for SHS-
progression, at 24 months: 
D1: 1.0 
D2: 0.91 (0.73, 1.12)  
D3: .74 (0.61, 0.89) 
D4: .73 (0.61, 0.88) 

Progression of SHS at 48 
months, mean (SD): 
D1: 11.7 ± 17.3 
D2: 9.7 (12.8) 

valve dysfunction: 1 
• limb amputation due to 

occlusion of the femoral 
artery: 1 

• retinal hemorrhage: 1 
• scleroderma: 1 
• active RA: 1  
D4:  
• Active RA: 1 
• cholecystectomy: 1 
• placement of total knee 

prostheses: 1 
• placement of elbow 

protheses: 1 
• one patient had 4 episodes 

of disseminated TB 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D3: 6.7 (9.6) 
D4: 5.4 (9.2) 
P =  0.002 D1 vs. D4 

SHS median (IQR) 
D1: 50 (1.0 - 15.8) 
D2: 5.5 (1.0 - 13.8) 
D3: 3.0 (1.0 - 7.5) 
D4: 2.5 (0.5 - 6.5) 

Narrowing-score at 48 
months, mean (SD): 
D1: 5.7 (10) 
D2: 4.0 (7.0) 
D3: 3.7 (6.7) 
D4: 2.4 (4.6) 

Narrowing-score median 
(IQR): 
D1: 1.8 (0.0 - 7.0) 
D2: 1.0 (0.0 - 4.5) 
D3: 1.0 (0.0 - 3.9) 
D4: 1.0 (0.0 - 2.5) 
P =  0.17 

Quality of life scales  
NR 

Others (CI/SD/P Value) 
Baseline: 
D1: 47.5 
D2: 47.1 
D3: 47.3 
D4: 47.0 

At 3 months: 
D1: 10.6 
D2: 9.5 
D3: 16.7 
D4: 17.3 

At 6 months: 
D1: 12.6 
D2: 15.4 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D3: 16.4 
D4: 19.1 

12 months: 
D1: 15.2 
D2: 16.3 
D3: 16.9 
D4: 19.3 

P = 0.001 for 3 for D1 and 2 
compared to D3 and 4, P = 
 0.001 for D1 and 2 
compared to D4 and D1 vs. 
D3  
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Gomez-Reino, 
200376 

Country, Setting: 
Spain  
71 Centers 

Funding: 
Agencia Española 
del Medicamento 
(Ministerio de 
Sanidad y 
Consumo) 

Research 
Objective: 
Long-term safety 
of INF and ETA, 
in rheumatic 
diseases based 
on a national 
active-
surveillance 

Study Design: 
Retrospective 
cohort study 

Overall N: 
1,540 (1578 txts) 

Study Duration:  
Mean 1.1 yrs 

Inclusion Criteria: 
• Pts with rheumatic 

diseases being 
treated with 
biologic response 
modifiers 
registered in 
BIOBADASER 

Exclusion Criteria: 
NA 
 

Interventions, dose: 

D1: INF/ETA 
ETA: varies 

INF: varies 
N: 
D1: 1540 (1578 txts) 

Mean age, yrs: 
D1: 51 

Sex, % female: 
D1: 72 

Race, % white: 
NR 
 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

PsA: 
D1: 5.8 

AS:  
D1: 4.9 
 

Background TB incidence in 
Spain in 2000 was 
21/100,000  

• 1,893 cases of TB per 
100,000 pts in yr 2000 and 
1,113 cases per 100,000 
pts in yr 2001 in pts treated 
with TNF 

• RR of TNF pts compared 
general population 90.1 
(95% CI,58.8-146.0) in yr 
2000 and 53.0 (95% 
CI,34.5-89.0) in yr 2001 

• Estimated annual incidence 
of TB among RA pts not 
exposed to TNF inhibitors 
was 95/100,000 

• RR in RA pts who did not 
receive TNF of TB (adjusted 
for age and sex) was 4.13 
(95% CI,2.59-6.83) relative 
to background rate  

• RR of TB in INF-treated RA 
pts vs. RA pts not exposed 
to this therapy was 19.9 
(95% CI,16.2-24.8) in yr 
2000 and 11.7 (95% CI,9.5-
14.6) in yr 2001 

• 15 pts with TB were 
diagnosed as having RA, 
and 2 additional pts with TB 
had PsA; all pts with active 
TB were being treated with 
INF; 59% were diagnosed 
with TB within 3 mos of txt 
initiation 

Infections: 
D1: 7.7 

Infusion or 
injection reaction: 
D1: 2 (INF) 

URTI: 
D1: 9 

UTI: 
D1: 11 
 

Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Greenberg JD et 
al., 201077  
Consortium of 
Rheumatology 
Researchers of 
North American 
(CORRONA) 
registry 

Country and 
setting 
US 

Source of 
funding 
National Institute 
of Arthritis and 
Musculoskeletal 
and Skin 
Disease; Arthritis 
Foundation 

Research 
objective 
To examine the 
association of 
MTX (MTX) and 
tumour necrosis 
factor (TNF) 
antagonists with 
the risk of 
infectious 
outcomes 
including 
opportunistic 
infections 
inpatients with 
rheumatoid 
arthritis (RA). 

Inclusion 
Criteria 
• Patients with 

RA 
• Participants in 

CORRONA 
rheumatology 
practices 
enrolled from 
Oct 1, 2001-
Sept 2006 

• At least 1 
follow-up visit 

Exclusion 
Criteria 
• NA 
 

Comparisons 
(dosage and 
frequency) 
D1: MTX: dosage 

and frequency 
NR 

D2: Anti-TNF: 
dosage and 
frequency NR 

D3: MTX: dosage 
and frequency 
NR 

Anti-TNF: dosage 
and frequency 
NR 

D4: Other DMARDs: 
dosage and 
frequency NR 

Number in group 
D1: 4206 
D2: 1804 
D3: 2855 
D4: 1274 

Mean age (years) 
D1: 59.7 
D2: 56.8 
D3: 57.9 
D4: 60.1 

Sex, % female 
D1: 73.8 
D2: 76.0 
D3: 77.7 
D4: 74.1 

Race, % white 
D1: 86.8 
D2: 86.7 
D3: 86.2 
D4: 88.2 

Mean disease 
duration, years 
D1: 9.5 (9.8) 
D2: 11.4 (9.6) 
D3: 11.1 (9.6) 
D4: 10.1 (9.8) 

TJC, mean 
D1: 4.2  
D2: 4.8 
D3: 4.7 
D4: 3.6 

SJC, mean  
D1: 5.4 
D2: 5.1 
D3: 5.9 
D4: 4.1 

Corticosteroid use, % 
D1: 39.3 
D2: 40.9 
D3: 38.3 
D4: 36.6 

DMARD use, %:  
D1: 100 
D2: 0 
D3: 100 
D4: 100 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

Baseline DAS score 
NR 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
Overall adverse events 
reported (n):  
D1: 1714 
D2: 890 
D3: 1514 
D4: 447 

Serious adverse 
events: 
NR 

Malignancies: 
NR 

Respiratory events: 
Pneumonia (n):  
Non-pyogenic 
D1: 51 
D2: 40 
D3: 61 
D4: 16 

Pyogenic 
D1: 49 
D2: 22 
D3: 46 
D4: 22 

Upper respiratory 
infection (n):  
D1: 660 
D2: 303 
D3: 522 
D4: 148 

Other infections: 
Urinary tract 
infection (n):  
D1: 157 
D2: 81 
D3: 111 
D4: 32 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Study design 
Observational 

Overall N 
7971 

Duration of 
study 
October 1, 2001 
to September 30, 
2006 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

NR 
Cellulitis:  
D1: 59 
D2: 49 
D3: 71 
D4: 18 

GI: 
NR 

Other: 
Bursitis 
D1: 9 
D2: 5 
D3: 7 
D4: 3 

Sinusitis 
D1: 370 
D2: 166 
D3: 331 
D4: 71 

Infectious arthritis 
D1: 9 
D2: 5 
D3: 5 
D4: 2 

Septicaemia 
D1: 8 
D2: 8 
D3: 10 
D4: 4 

Other Site of Infection   
D1: 342 
D2: 211 
D3: 350 
D4: 131 

All Types of Infections, 
Unadjusted rate/100 
pys-  
D1: 33.3 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
D2: 41.8 
D3: 37.6 
D4: 26.9 

Rate of Infection, 
Adjusted rate/100 pys 
(95% CI) 
D1: 30.9 (29.2-32.7) 
D2: 40.1 (37.0-43.4) 
D3: (34.9-39.3) 
D4: 24.5 (21.8-27.5) 

IRR (95% CI) 
D1: 1.30 (1.12-1.50); 
P<0.001 
D2: 1.52 (1.30-1.78); 
P<0.001 vs. D3 (ref 
group) 

PRED use>10 mg daily 
independently 
associated with risk of 
infection: IRR (95% CI), 
1.30 (1.11-1.53); 
P<0.001 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Grijalva et al., 200778 

Country and setting 
US - Tennessee 
Medicaid  
data 

Source of funding 
AHRQ 

Research objective 
Evaluate adherence 
and persistence 
during new episodes 
of traditional and 
biologic DMARD use 

Study design 
Retrospective Cohort 
Study 

Overall N 
6018pts with  
10,574 episodes of 
new DMARD use. 

Duration of study 
Cohort members 
were followed from 
date when selection 
criteria were met to 
end of study 
(December 31, 
2004), date of death, 
date of diagnosis of 
a serious medical 
condition, or loss of 
enrollment from 
TennCare, 
whichever came 
earliest. 

Inclusion Criteria 
• TennCare 

enrollees with 
RA  

• Filled 1 
prescription 
during 
screening 
period 

Exclusion 
Criteria 
• <365 days of 

continuous 
enrollment prior 
to study 
entrance 

• Established 
serious medical 
conditions 

 

Interventions, Dose 
D1: MTX: varied 
D2: Hydroxychlorquine: 

varied 
D3: SSZ: varied 
D4: LEF: varied 
D5: MethylPNL: varied 

Hydroxychlorquine: 
varied 
7 other groups (all 
dose varied): INX, 
ETA, ADA, 
MTX+INX, 
MTX+ETA, MTX + 
ADA, AKA and 
AKA+MTX 

Number in group 
*N of new tx episodes*: 
D1: 3859 
D2: 3174 
D3: 944 
D4: 558 
D5: 904 
D6: 75 
D7: 374 
D8: 120 
D9: 98 
D10: 262 
D11: 107 
D12: 72 

Mean age (years) 
D1: 54 
D2: 51 
D3: 51 
D4: 55 
D5: 52 
D6: 53 
D7: 51 
D8: 58 
D9: 56 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
 

ACR    
ACR 20: No efficacy 
ACR 50: NR 
ACR 70: NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference  
NR 
 

Overall 
• Median Persistence in 

days, Cox Regression 
Model Adjusted* HR 
(95%CI): MTX 150, 1.0 
(ref); HCQ 121, 1.03 (0.98-
1.08); SSZ 53, 1.59 (1.47-
1.72); LEF 136, 1.02 (0.93-
1.11); MTX + HCQ 125, 
1.05 (0.97-1.14); INX 85, 
1.37 (1.09-1.73); ETA 175, 
0.82 (0.73-0.92); ADA 134, 
0.85 (0.67-1.08); MTX+IFX 
155, 0.91 (0.73-1.15); 
MTX+ETA 147, 1.01 (0.87-
1.17);MTX+ADA 219, 0.63 
(0.48-0.84); ANK OR 
ANK+MTX 156, 0.94 (0.75-
1.18).  

• Mean Medication 
Possession Ratio, linear 
regression Adjusted* 
coefficient (95%CI): 0.80, 
1.0 (ref); HCQ 0.79, 0.00 (-
0.01 to 0.001); SSZ 0.77, -
0.02 (-0.04 to 0); LEF 0.85, 
0.05 (0.04 to 0.07); 
MTX+HCQ 0.66, -0.11 (-
0.13 to -0.09); IFX 0.90, 
0.11 (0.06 to 0.16); ETN 
0.83, 0.04 (0.02 to 0.06); 
ADA 0.85, 0.04 (0.001 to 
0.08); MTX+IFX 0.66, -
0.12 (-0.17 to-0.07); 
MTX+ETN 0.64, -0.11 (-
0.14 to-0.08); MTX+ADA 
0.72, -0.07 (-0.11 to -0.03); 
ANA or ANA+MTX 0.71, -
0.08 (-0.13 to -0.02)  

*Adjusted for age, sex, race, 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Quality rating  
Fair: Not controls for 
Disease  
Activity or Severity 
(would assume 
patients with higher 
severity/activity 
would be more likely 
to adhere), limited to 
a poor population in 
which access is likely 
to be an issue. 
Predetermined 
inclusion criteria of 
having fi 
 

D10: 53 
D11: 58 
D12: 53 

Sex, % female 
D1: 78.1 
D2: 82.7 
D3: 71.2 
D4: 79.4 
D5: 84.2 
D6: 74.7 
D7: 77.5 
D8: 80.8 
D9: 76.5 
D10: 83.6 
D11: 79.4 
D12: 72.2 

Race, % white 
D1: 72.4 
D2: 71.2 
D3: 76.5 
D4: 72 
D5: 69.9 
D6: 66.7 
D7: 70.9 
D8: 64.2 
D9: 72.4 
D10: 64.9 
D11: 61.7 
D12: 63.9 

Race, % black 
1 

Ethnicity, Latino 
NR 

calendar year, residential 
location, disability, residence 
in nursing home, and risk 
score 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
NR  
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Grijalva et al., 
201079 

Country and 
setting 
USA; Tennessee 
Medicaid-
enrolled patients 

Source of 
funding 
Vanderbilt 
Multidisciplinary 
Clinical 
Research Center 
(NIH/NIAMS 
Grant P60 
AR056116) 

Research 
objective 
To compare 
serious 
infections 
following 
initiation of 
different RA 
regimens 

Study design 
Observational 

Overall N 
21981 

Duration of 
study 
180 days of 
exposure during 
2002-2005 

Inclusion 
Criteria 
• RA patients 

with new 
episodes of 
DMARD use 

Exclusion 
Criteria 
NR 

Comparisons 
(dosage and 
frequency) 
D1: TNF-α 

antagonists 
D2: LEF 
D3: SSZ 
D4: HCQ 
D5: MTX 
D6: low 

glucocorticoid 
regime 

D7: med 
glucocorticoid 
regime 

D8: high 
glucocorticoid 
regime 

Number in group 
D1: 2192 
D2: 1097 
D3: 1283 
D4: 3398 
D5: 4355 
D6: 2058 
D7: 11117 
D8: 3406 

Mean age (years) 
D1: Median 54 
D2: 56 
D3: 52 
D4: 52 
D5: 55 
D6: 57 
D7: 55 
D8: 55 

Sex, % female 
D1: 74.86 
D2: 77.03 

Mean disease 
duration, years 
NR 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
100 

DMARD use, %:  
0 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

Baseline DAS score 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
NR 

Serious adverse 
events: 
NR 

Malignancies: 
NR 

Respiratory events: 
Pneumonia (n):  
Crude HR (95% CI) 
D1: 1.17 (0.67, 2.05) 
D2: 1.64 (0.79, 3.39) 
D3: 0.47 (0.14, 1.53) 
D4: 1.11 (0.67, 1.85) 
D5: 1.00 (reference) 
D6: 2.00 (1.1, 3.64) 
D7: 2.08 (1.31, 3.3) 
D8: 3.91 (2.31, 6.62) 

Age/gender adjusted 
HR (aHR) (95% CI) 
D1: 1.28 (0.73, 2.24) 
D2: 1.64 (0.79, 3.39) 
D3: 0.51 (0.16, 1.68) 
D4: 1.20 (0.72, 2) 
D5: 1.00 (reference) 
D6: 1.71 (0.94, 3.1) 
D7: 1.92 (1.22, 3.01) 
D8: 3.67 (2.19, 6.15)  

Propensity Score-
adjusted HR (95% CI) 
D1: 1.61 (0.85, 3.03) 
D2: 1.65 (0.77, 3.54) 
D3: 0.60 (0.19, 1.97) 
D4: 1.24 (0.73, 2.08) 
D5: 1.00 (reference) 
D6: 2.30 (1.2, 4.41) 
D7: 2.36 (1.44, 3.87) 
D8: 4.33 (2.49, 7.54) 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Good 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
D3: 68.04 
D4: 81.11 
D5: 76.21 
D6: 77.75 
D7: 76.38 
D8: 75.60 

Race, % white 
D1: 83.90 
D2: 84.32 
D3: 84.88 
D4: 79.64 
D5: 80.60 
D6: 80.47 
D7: 84.72 
D8: 84.44 

Race, % black 
D1: 12.73 
D2: 13.49 
D3: 12.70 
D4: 18.01 
D5: 16.67 
D6: 17.15 
D7: 13.28 
D8: 13.30 

Ethnicity, Latino 
NR 

 

NR Other infections: 
Any infection 
Crude HR (95% CI) 
D1: 1.04 (0.66, 1.64) 
D2: 1.39 (0.78, 2.48) 
D3: 0.82 (0.4, 1.66) 
D4: 1.06 (0.71, 1.56) 
D5: 1.00 (reference) 
D6: 1.46 (0.88, 2.43) 
D7: 2.12 (1.47, 3.05) 
D8: 3.37 (2.19, 5.19) 

Age/gender adjusted 
HR  
D1: 1.12 (0.71, 1.77) 
D2: 1.39 (0.78, 2.48) 
D3: 0.89 (0.44, 1.8) 
D4: 1.13 (0.76, 1.67) 
D5: 1.00 (reference) 
D6: 1.28 (0.77, 2.13) 
D7: 1.98 (1.38, 2.83) 
D8: 3.21 (2.1, 4.9) 

Propensity Score-
adjusted HR (95% CI) 
D1: 1.31 (0.78, 2.19) 
D2: 1.48 (0.81, 2.69) 
D3: 1.03 (0.51, 2.1) 
D4: 1.20 (0.81, 1.79) 
D5: 1.00 (reference) 
D6: 1.62 (0.94, 2.78) 
D7: 2.39 (1.63, 3.51) 
D8: 3.72 (2.37, 5.84) 

GI: 
NR 

Other: 
NR  

 
  



 

E-167 
 

Study  
Characteristic
s   

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis 
and Quality 
Rating 

Author, yr: 
Haagsma, 
199780 

Country, 
Setting: 
Netherlands, 1 
academic and 
6 peripheral 
clinics 
 
Funding: 
Pharmachemie 
BV; Pharmacia 
AB 

Research 
Objective: 
Compare 
efficacy and 
safety of SSZ, 
MTX, and 
combination of 
both in pts with 
early RA 

Study Design: 
RCT 

Overall N: 
105 

Study 
Duration:  
52 wks 
 

Inclusion 
Criteria: 
• Age: ≥ 18 
• Diagnosed with 

RA according to 
ACR criteria: 
ACR criteria 

• RF positive 
and/or HLA-DR4 
positive and/or 
HLA DR1 
positive 

• Functional class 
of: DAS ≥ 3.0 

• Duration of 
condition: < 12 
mos 

• Analgesica and 
NSAIDS allowed 

Exclusion 
Criteria: 
• Prior txt with: 

DMARDS other 
than analgesics 
and NSAIDS 

• Other: 
contraindication
s to SSZ or MTX 

 

Interventions, 
dose: 
D1: SSZ (1 g/day; 
max 3 g/day) 
D2: MTX (7.5 
mg/wk; max 15 
mg/wk) 
D3: MTX (7.5 
mg/wk; max 15 
mg/wk) + SSZ (1 
g/day; max 3 g/day) 

N: 
D1: 34 
D2: 35 
D3: 36 

Mean age, yrs: 
D1: 56.8 
D2: 54.9 
D3: 57.0 

Sex, % female: 
D1: 61.8 
D2: 65.7 
D3: 66.7 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 3.1 mos 
D2: 3.0 mos 
D3: 2.6 mos 

TJC, mean: 
D1: 20.8 
D2: 20.6 
D3: 24.8 

SJC, mean: 
D1: 17.0 
D2: 19.9 
D3: 20.8 

DMARD use, %: 
Overall: 0 

Corticosteroid 
use, % 
Overall: 0 

MTX naive, %: 
NR 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
Overall: 100 

Baseline DAS, 
mean: 
D1: 4.6 
D2: 4.7 
D3: 5.0 

HAQ: 

No significant differences 
in efficacy between 
combination (MTX, SSZ) 
and single therapy (MTX 
or SSZ), only a trend 
favoring combination 
therapy, MTX and SSZ 
were comparable 
 
At 52 weeks 

DAS mean change:  
D1: -1.6 (95% CI, -2.0 to -
1.2) 
D2: -1.7 (95% CI, -2.0 to -
1.4) 
D3: -1.9 (95% CI, -2.2 to -
2.3) 

Ritchie mean change: 
D1: -8.6 (95% CI, -10.7 to 
-6.5) 
D2: -8.2 (95% CI, -10.1 to 
-6.4) 
D3: -9.4 (95% CI, -11.1 to 
-7.7) 

Swollen joints mean 
change:  
D1: SSZ -7.9 (95% CI, -
10.1 to -5.7) 
D2: -10.2 (95% CI, -12.5 
to -8.0) 
D3: -11.3 (95% CI, -13.5 
to -9.2) 

HAQ change from 

Overall:  
D1: 88.2 
D2: 77.1 
D3: 88.9 

SAEs: 
D1: 8.8 
D2: 0 
D3: 0 

Abdominal Pain: 
D1: 26.5 
D2: 20 
D3: 36 

Cardiovascular 
Events (Dyspnea): 
D1: 5.9 
D2: 0 
D3: 5.6 

Dizziness: 
D1: 17.6 
D2: 8.6 
D3: 27.8 

Headache: 
D1: 17.6 
D2: 11.4 
D3: 11.1 

Nausea: 
D1: 29.4 
D2: 25.7 
D3: 63.9 
 
URTI 
D1: 17.6 

Overall 
Attrition 
Rate, %: 
19 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study  
Characteristic
s   

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis 
and Quality 
Rating 

D1: 0.97 
D2: 0.92 
D3: 1.20 
 

baseline:  
D1: -0.32 (95% CI, -0.53 
to -0.10) 
D2:  -0.46 (95% CI, -0.68 
to -0.25) 
D3: -0.51 (95% CI, -0.76 
to -0.26) 

Number of pts with a 
response according to 
ACR criteria at end of 
study: 
D1:  25 
D2:  25 
D3:  28 

Number of pts with 
good response 
according to EULAR 
definition: 
D1:  14  
D2:  15  
D3:  14 
 

D2: 20.0 
D3: 27.8 
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Study  
Characteristics  

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis 
and Quality 
Rating 

Author, yr: 
Harley, 200381 

Country, 
Setting: 
US, Health Plan 
Data 

Funding: 
Centocor  

Research 
Objective:  
To examine txt 
compliance and 
dosage 
administration 
with MTX, ETC 
and INF therapy 
for RA 

Study Design: 
Observational-
retrospective 
data analysis 

Overall N: 
2662 

Study 
Duration:  
30 mos 
 

Inclusion 
Criteria: 
• Commercial or 

Medicare 
enrollees 

Exclusion 
Criteria: 
• MTX, ETA or 

INF within 182 
days of index 
date 

 

Interventions: 
D1: INF 
D2: ETA 
D3: INF 

N: 
D1: 141 
D2: 853 
D3: 1668 

Mean age (yrs): 
D1: 56.3 
D2: 47.4 
D3: 53.3 

Sex, % female: 
D1: 27 
D2: 26.3 
D3: 26.9 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
D1: 34 
D2: 41 
D3: 37.9 

Corticosteroid 
use, %: 
NR 

MTX naive, %:  
NR 

Treatment 
resistant %:  
NR 

Patients with Early 
RA (≤3 yrs):  
NR 

Baseline DAS, 
mean:  
NR 
 

Compliance with at least 
80% of expected 
dosages: 
• ETA: 68.4; OR 0.462; 

95 CI, 0.290-0736 
• MTX: 63.7; OR 0.385; 

95 CI, 0.245-0604 
• INF: 80.9 
• OR:Reference 
• P < 0.05 

Dosage Increases: 
• MTX: 61.6% 
• INF: 37.4% 
• ETA: 7.4% 
 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
Not 
applicable  

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Harrison, 2009 et 
al., British Society 
for  
Rheumatology 
Biologics Register 
(BSRBR)82 

Country and 
setting 
UK, 
hospitals/general 
practice 

Source of 
funding 
Financial support 
to BSRBR comes 
indirectly from 
following UK 
companies 
marketing biologic 
agents in UK: 
Schering Plough, 
Wyeth 
Laboratories, 
Abbott 
Laboratories, and 
Amgen. The 
resources used to 
fund BSRBR are 
received under 
contract 

Research 
objective 

Inclusion 
Criteria 
• Treatment 

cohort (all 
anti-TNFa): 
first 4000 
patients with 
RA starting 
each anti-
TNFa therapy 
were required 
by National 
Institute for 
Health and 
Clinical 
Excellence to 
be registered 
with BSRBR 
and followed 
up for 
information on 
drug use, 
disease 
activity and 
adverse 
events.  

• All patients 
with a doctor 
diagnosis of 
RA who were 
receiving ETN, 
IFX or ADA as 
their first anti-
TNFα therapy 
comprise anti-
TNFα cohort 

Interventions, Dose 
D1: Other: NR 

(traditional 
DMARDs) 

D2:  
• ETN: dosage and 

frequency NR 
• IFX: dosage and 

frequency NR 
• ADA: dosage and 

frequency NR 

Number in group 
D1: 2880 
D2: 9826 
Overall: 12,706 

Mean age (years) 
D1: 60 
D2: 56.2 

Sex, % female 
D1: 72 
D2: 76 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 7 yrs (IQR: 1 - 15) 
D2: 11 yrs (IQR: 6 - 19) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, 
mean (SD) 
NR 

Swollen Joint Count, 
mean (SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: 100 
D2: 100 
Overall: 100 

MTX naïve, % 
NR 

Baseline DAS score, 
mean (SD) 
D1: 5.0 
D2: 6.6 

Required treatment for 
latent TB 
NR 

Other population 

ACR    
NR  

HAQ,    
NR  

DAS     
NR  

SF-36     
NR  

Radiographic measures     
NR  

Quality of life scales     
NR  

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value) 
NR  
 

Overall 
Withdrawals due to 
adverse events, n: 
D1: NA 
D2: 8 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
Psoriasis, n: 
D1: 0; Rate of 

psoriasis/1000 person 
years (95% CI): 0 
(upper 97.5% CI O.71) 

D2: 25; Rate of 
psoriasis/1000 person 
years (95% CI): 1.04 
(0.67 - 1.54) 

Overall: Psoriasis, n: 25 

Subanalysis: Patients 
treated with ADA had a 
significantly increased risk 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

To compare 
incidence rates of 
psoriasis in RA 
patients treated 
with anti-TNFa 
therapy and 
traditional 
DMARDs 

Study design 
Prospective Cohort 
Study 

Overall N 
12,706 

Duration of study 
Approximately 1 to 
2 years (current 
analysis based on 
early BSRBR data 
- follow up will 
continue for at 
least 5 years) 

Quality rating  
Fair 
 

for this study.  
• Comparison 

cohort: 
biological 
naive, doctor-
diagnosed RA, 
active disease 
(guideline 
DAS28 > 4.2), 
current 
treatment with 
a DMARD 

Exclusion 
Criteria 
• Comparison 

cohort:  
• No previous 

exposure to 
any anti-TNFa 
drug 

 

characteristics, 
%, (CI/SD/P value) 
D1: Current Smoker: 24% 

Former Smoker: 40% 
Never smoked: 36% 
HAQ, median: 1.6 

D2: Current Smoker: 22% 
Former Smoker: 38% 
Never smoked: 40% 
HAQ, median: 2.1 

 

of psoriasis compared to 
thosetreated with ETN 
(IRR 4.6, 95% CI 1.7 to 
12.1) and IFX (IRR 3.5, 
95% CI 1.3 to 9.3) 
adjusted for age, sex, 
smoking status and 
calendar year of 
registration 
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

Author, year, 
study name, if 
applicable 
Hetland et al., 
201083 

Country and 
setting 
Denmark; 
natioal registry 

Source of 
funding 
Unrestricted 
grants to 
DANBIO from 
Abbott,Wyeth, 
and Schering-
Plough (since 
2004), Bristol-
Myers Squibb, 
and Roche 
(since 2006), 
and UCB-
Nordic (since 
2007). 
The Danish 
Regions 
provided 
financial 
support for the 
activities 
related to 
quality 
improvement of 
biologic 
treatment. 

Inclusion 
Criteria 
• RA, as 

diagnosed by 
the treating 
rheumatologist 

• Treated with 1 
or more oral 
DMARD, but 
treatment 
failed to such 
an extent that 
therapy with 
either ADA, 
ETN, or INF 

Exclusion 
Criteria 
NR 

Comparisons 
(dosage and 
frequency) 
D1:  
• MTX: 70%, 

mean of 20 
mg/week 

• ADA: 40 mg 
every 2 wks 

D2:  
• MTX: 61%, 

mean of 15 
mg/week 

• ETN: 45 mg 
every week 

D3:  
• MTX: 87%, 

mean of 15 
mg/week 

• INF: 25 mg 
every 7 wks 

Number in 
group 
D1: 544 
D2: 425 
D3: 908 

*Note that the #s 
here did not 
include the full 
2326, it 
excludes those 
who withdrew 
(19%) 

Mean age 

Mean disease 
duration, years 
D1: mean (range) 9 

(0-51) 
D2: 8 (0-47) 
D3: 9 (0-68) 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, 
% 
D1: PNL 40% 
D2: 43% 
D3: 50% 

DMARD use, %:  
D1: MTX 70% 
D2: 61% 
D3: 87% 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early 
RA, three years or 
less, %:  
NR 

Baseline DAS score 
D1: 5.3 
D2: 5.4 
D3: 5.4 

ACR mean 
difference/ absolute 
difference (CI/SD/P 
Value): 
ACR 20: NR 

ACR 50:  
6 mos 
D1: 8.7 
D2: 10.4 
D3: 3.6 

12 mos 
D1: 12.4 
D2: 12.4 
D3: 5.8 

ACR 70: 
6 mos 
D1: 4.6 
D2: 5.5 
D3: 1.6 

12 mos 
D1: 7.0 
D2: 7.8 
D3: 2.6 

HAQ, mean 
difference/ absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
DAS28 remission/ 

Overall 
Overall 
attrition/withdrawal 
(n):   
• ADA vs ETA 1.47 

(1.20-1.80) 
• INF vs. ETA 1.98 

(1.63-2.40) 
• INF vs ADA 1.35 

(1.15-1.58) 
Withdrawals due to 
adverse events (n):  
• ADA vs ETA 1.50 

(1.04-2.16) 
• INF vs. ETA 2.65 

(1.88-3.73) 
• INF vs ADA 1.77 

(1.34 - 2.34) 
Withdrawals due to 
lack of efficacy (n):  
• ADA vs ETA 1.47 

(1.15-1.87) 
• INF vs. ETA 1.70 

(1.35- 2.15 
• INF vs ADA 1.16 

(0.95-1.41) 

Serious adverse 
events: 
NR 

Malignancies: 
NR 

Respiratory events: 
NR 

Other infections: 

Quality rating for 
efficacy/effectivenes
s?  
NR 

Quality rating for 
observational 
studies  
Fair 
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

Research 
objective 
To compare 
TNF inhibitors 
directly 
regarding the 
rates of 
treatment 
response, 
remission, and 
the drug 
survival rate in 
patients with 
RA and to 
identify clinical 
prognostic 
factors for 
response. 

Study design 
Observational 

Overall N 
2326 

Duration of 
study 
1 year 

(years) 
D1: 56 
D2: 58 
D3: 57 

Sex, % female 
D1: 75 
D2: 72 
D3: 73 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, 
Latino 
NR 

 

Required treatment 
for latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

Lundex corrected (n) 
6 mos 
D1: 32/26 (536) 
D2: 26/21 (414)  
D3: 21/17 (889)  

DAS28 remission/ 
Lundex corrected (n) 
12 mos 
D1: 39/27 (444) 
D2: 33/24 (377) 
D3: 27/16 (/690) 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life 
scales, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please 
name); mean 
difference/absolute 
difference (CI/SD/P 
Value):  
Adjusted ORs for 

NR 

GI: 
NR 

Other: 
NR  
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

ACR70 response 
• ADA vs INF: 2.05 

(1.52 to 2.76) 
• ETN vs. INF: 1.78 

(1.28 to 2.5) 
• ADA vs. ETN: 1.15 

(0.82  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Hjardem et al., 
200784 

Country and 
setting 
Danish, 
multicenter 

Source of 
funding 
Abbott, Wyeth, 
Schering-Plough 

Research 
objective 
Investigate efficacy 
of switching to a 
second biologic 
drug in RA 

Study design 
Population – 
based Dynamic 
Cohort Study 

Overall N 
235 (switchers 
only) 

Duration of study 
Varied, NR 

Quality rating  
Fair: No controls 
for confounding, 
baseline difference 
in current mtx use 

Inclusion 
Criteria 
• RA pt who had 

received 2+ 
biologics (IFX, 
ETN, or ADA 
only) 

Exclusion 
Criteria 
• Incomplete 

baseline data 
(DAS) 

 

Interventions, Dose 
D1: IFX: varied, dose 

NR 
D2: ETN: varied, 

dose NR 
D3: ADA: varied, 

dose NR 

Number in group 
D1: 178 
D2: 18 
D3: 39 

Mean age (years) 
D1: 55 
D2: 54 
D3: 52 

Sex, % female 
D1: 77 
D2: 61 
D3: 74 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: mean (range): 9 yrs 

(4-17) 
D2: 11 (3-23) 
D3: 7 (3-17) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, 
mean (SD) 
NR 

Swollen Joint Count, 
mean (SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: current MTX: 82 
D2: 42 
D3: 62 

MTX naïve, % 
NR 

Baseline DAS score, 
mean (SD) 
D1: 5.8 (5.0-6.5) 
D2: 5.9 (5.4-6.5) 
D3: 5.6 (5.0-6.7) 

Required treatment for 
latent TB 

ACR    
NR 

HAQ   
NR 

DAS     
D1: Efficacy outcomes 

stratified by 1st & 2nd 
drug and cannot be 
combined.  

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean 
difference/absolute 
difference  
NR 
 

Overall 
All pts included in study 
withdrew from their tx, 
reasoning as follows (% 
withdrew for :Lack of 
Efficacy/Adverse 
Event/Other): IFX 
45/34/21, ETN 44/22/34, 
ADA 54/21/26 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
NR  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

 NR 

Other population 
characteristics, 
%, (CI/SD/P value) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Hoff, M. et al., 
200985 
PREMIER 

Country and 
setting 
Norway, 
multicenter 

Source of 
funding 
Abbott 
Laboratories 

Research 
objective 
Examine effect of 
ADA on hand 
osteoporosis and 
relation to 
radiographic joint 
damage in 3 tx 
arms: ADA + MTX, 
ADA, and MTX to 
identify predictors 
of hand bone loss 

Study design 
Controlled Trials 

Overall N 
768 

Duration of study 
2 yrs 

Quality rating  

Inclusion 
Criteria 
• MTX Naïve 
• Early RA 
• Aggressive 

RA: ≥ 8 
swollen joints, 
ESR ≥ 28 or 
CRP ≥ 1.5 
mg/dl, 
erosions or 
rheumatoid 
factor positive.  

• No prior 
treatment with 
cyclophos-
phamide, 
cyclosporine, 
azathioprine or 
more than 2 
other 
DMARDs. 

Exclusion 
Criteria 
NR 

Interventions, dose 
D1:  
• MTX: weekly by 

mouth (rapidly 
increased to 20 
mg/week) 

• ADA: 40 mg 
subcutaneously 
every other week 

D2:  
• ADA: 40 mg 

subcutaneously 
every other week 

• Placebo 
D3:  
• MTX: weekly by 

mouth 
• Placebo 

Number in group 
D1: 261 
D2: 261 
D3: 246 
Overall: 768 

Mean age, years 
(SD) 
D1: 52.2 (13.8) 
D2: 51.9 (13.7) 
D3: 51.9 (13.3) 

Sex, % female 
D1: 71.6 
D2: 78.5 
D3: 73.6 

Race, % white 
NR 

Mean disease duration, 
years (SD) 
D1: 0.7 (0.8) 
D2: 0.7 (0.8) 
D3: 0.8 (0.9) 

Patients with early RA, 
three years or less, % 
D1: 100 
D2: 100 
D3: 100  

Treatment resistant, % 
NR 

TJC, mean (SD) 
D1: 31.1 (14.1) 
D2: 31.7 (13.5) 
D3: 32.2 (14.3) 

SJC, mean  
D1: 21.2 (42.4) 
D2: 21.7 (10.2) 
D3: 21.6 (11.3) 

Corticosteroid use, % 
D1: 35.2 
D2: 36 
D3: 34.6 

DMARD use, % 
D1: 32.2 
D2: 33.3 
D3: 31.7 

MTX naïve, % 
D1: 100 
D2: 100 
D3: 100 

ACR  
NR 

HAQ (SD) 
D1: 1.5 (0.6) 
D2: 1.6 (0.6) 
D3: 1.5 (0.7) 

DAS  
NR 

SF-36  
NR 

Radiographic measures 
(SD) 
Modified TSS change 
from baseline: 
Median at 26 weeks, n: 
D1: 0 (0.5) 
D2: 1.0 (3.4) 
D3: 0.5 (2.2) 

Median at 52 weeks: 
D1: 0 (0.9) 
D2: 2.0 (5.1) 
D3: 0.5 (3.3) 

Median at 104 weeks: 
D1: 0 (1.0)  
D2: 2.0 (6.4) 
D3: 1.0 (4.8) 

Quality of life scales  
NR 

Attrition/withdrawal 
Overall, n: 
D1: 65 
D2: 104 
D3: 88 
Overall: 257 

Adherent/compliant, n: 
D1: 203 
D2: 167 
D3: 169 
Overall: 539 

Overall adverse events 
reported, n:  
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
Tuberculosis: NR 

Other infections 
NR 

GI 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Fair  
 Race, % black 

NR 

Ethnicity, Latino 
NR 

 

Baseline DAS score (SD) 
D1: 6.3 (0.9) 
D2: 6.4 (0.9) 
D3: 6.3 (0.9) 

Required treatment for 
latent TB 
NR 

Median Modified TSS 
(SD) 
D1: 12.8 (60.24) 
D2: 13.5(5.1-25.5) 
D3: 15.5 (7.5-28.5) 

Mean 
D1: 18.1 (20.3) 
D2: 18.4 (18.2) 
D3: 21.5 (21.8) 
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Study  
Characteristic
s  

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis 
and Quality 
Rating 

Author, yr: 
Hyrich et al., 
200786 

Country, 
Setting: 
Great Britain, 
multiclinic 

Funding: 
Schering 
Plough, 
Wyeth, Abbott, 
A mgen 
British Society 
for 
Rheumatology 
Biologics 
Register 

Research 
Objective: 
Compare 
outcome at 6 
mos in 
unselected 
real-world RA 
pts treated 
with ETA or 
INF alone or 
with MTX or 
another 
DMARD 

Study Design: 
Prospective 
cohort study 

Inclusion 
Criteria: 
• Age > 16 yrs 
• Diagnosed with 

RA according to 
1987 ACR 
criteria; starting 
either ETA or 
INF as first 
biologic drug 

• Other meds 
were allowed 

Exclusion 
Criteria: 
NR 
 

Interventions, 
dose: 
D1: ETA (25 mg 2x 

wk) 
D2: ETA + DMARD 
D3: ETA + MTX 
D4: INF (3 mg/kg 

wks 0,2,6 then 
every 8wks) 

D5: INF + DMARD 
D6: INF + MTX 

Some doses NR 

N: 
D1: 763 
D2: 245 
D3: 250 
D4: 128 
D5: 121  
D6: 1204 

Mean age, yrs: 
D1: 58 
D2: 55 
D3: 54 
D4: 59 
D5: 58  
D6: 55 

Sex, % female: 
D1: 80 
D2: 79 
D3: 76 
D4: 79 
D5: 74  
D6: 77 

Mean disease 
duration, yrs: 
D1: 16 
D2: 15 
D3: 13 
D4: 16 
D5: 14  
D6: 14 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid 
use, % 
D1: 54 
D2: 51 
D3: 44 
D4: 69 
D5: 59  
D6: 48 

MTX naive, %: 
NR 

Treatment 
resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 

At 6 months 

EULAR response: 
D3 vs. D1:  (OR 1.98, 
95% CI, 1.45-2.71)  
D2 vs. D1 (OR 1.20, 95% 
CI, 0.89-1.61) 
D3 vs D2 (OR 1.66, 95% 
CI, 1.14-2.42) 
 
A better EULAR response 
in both MTX (OR 1.35 
[95% CI, 0.92-2.00]) and 
DMARD (OR 1.26 [95% 
CI, 0.75-2.13]) subgroups 
as compared with INF 
monotherapy 
 
DAS28:  
D1:  4.8 +/-.4 
D2:  4.6 +/- 1.5 
D3:  4.3 +/- 1.5 
D4:  5.0 +/- 1.6 
D5:  4.9 +/- 1.6 
D6:  4.6 +/- 1.6 
 
 

Adherence: 
Drug survival at 6 
mos:  
ETA 20%  
INF 21%  

ETA subgroups 
(22% mono, 16% 
MTX co-therapy, 
19% DMARD co-
therapy) 

INF subgroups 
(30% vs. 21% MTX 
co-therapy , vs. 22% 
DMARD co-therapy) 

Overall 
Attrition 
Rate, %: 
21 

ITT 
Analysis: 
N/A  

Quality; 
Rating: 
Good 
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Study  
Characteristic
s  

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis 
and Quality 
Rating 

 Race, % white: 
NR 

mean: 
D1: 6.8 
D2: 6.6 
D3: 6.6 
D4: 6.8 
D5: 6.8  
D6: 6.7 
 

 
  



 

E-181 
 

Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Hyrich et al., 
2006,87 BSRBR 

Country and 
setting 
UK, 
hospitals/general 
practice 

Source of 
funding 
BSRBR receives 
financial support 
from following UK 
companies: 
Schering Plough, 
Wheth 
Laboratories, 
Abbott 
Laboratories and 
Amgen. 
Aforementioned 
resources are 
used by BSR to 
provide research 
grants to 
University of 
Manchester. 

Research 
objective 
Identify clinical 
factors present at 
start of anti-TNF-
alpha therapy 

Inclusion 
Criteria 
• Patients 

registered with 
BSRBR who 
had 
fulfilled1987 
ACR criteria 
for RA 

• Started 
therapy with 
either ETN or 
IFX within 6 
mos of 
registration 

• Only patients 
who had 
reached 6 mos 
of follow-up 
prior to 
10/1/04 were 
considered for 
study. 

Exclusion 
Criteria 
NR 
 

Interventions, dose 
D1:  
• ETN: 25 mg, 

twice/wk 
• Both study arms 

included 
participants who 
were concurrently 
using NSAIDs, 
corticosteroids, 
other DMARDs, or 
MTX (see patient 
characteristics for 
specifics) 

D2:  
• IFX: 3 mg/kg at 

weeks 0, 2, 6, and 
8 weekly thereafter 

• Both study arms 
included 
participants who 
were concurrently 
using NSAIDs, 
corticosteroids, 
other DMARDs, or 
MTX (see patient 
characteristics for 
specifics) 

Number in group 
D1: 1267 
D2: 1612 
Overall: 2879 

Mean age, years 
(SD) 
D1: 55 

Mean disease duration, 
years 
D1: 14  
D2: 14  
Overall: 14 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

TJC, mean (SD) 
D1: 16 (7) 
D2: 16 (7) 
Overall: 16 

SJC, mean (SD) 
D1: 12 (6) 
D2: 12 (6) 

Corticosteroid use, % 
D1: 50 
D2: 49 
Overall: 49.3 

DMARD use, % 
D1: 100 
D2: 100 
Overall: 100 

MTX naïve, % 
D1: NR 
D2: NR 
Overall: 2% 

Baseline DAS score 
D1: 6.7 
D2: 6.7 

ACR mean difference/ 
absolute difference 
(CI/SD/P Value) 
ACR 20: NR 
ACR 50: NR 
ACR 70: NR 

HAQ, mean difference/ 
absolute difference  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value) 
D1: NR 
D2: NR 
Overall: -2.1 

SF-36, mean 
difference/absolute 
difference  
NR 

Radiographic measures, 
mean 
difference/absolute 
difference  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference  
NR 

Others, (please name), 
mean 
difference/absolute 

Attrition/withdrawal 
Overall, n: 
D1: 146 
D2: 198 

Withdrawals due to 
adverse events, n: 
D1: 129 
D2: 166 

Adherent/compliant, n: 
D1: 1149 
D2: 1460 

Overall adverse events 
reported, n: 
D1: 129 
D2: 166 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
associated with 
response at 6 mos 

Study design 
Observational 

Overall N 
2879 

Duration of study 
6 mos 

Quality rating  
Fair 
 

D2: 55 
Overall: 55 

Sex, % female 
D1: 78 
D2: 76 
Overall: 77 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Overall: 6.7 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, % 
Concurrent NSAIDs: 
D1: 65 
D2: 67 

Concurrent 
corticosteroids: 
D1: 50 
D2: 49 

Concurrent DMARDs: 
D1: 48 
D2: 94 

Concurrent MTX: 
D1: 28 
D2: 86  
Overall: NR 
 

difference (CI/SD/P 
Value) 
Good EULAR response, n 
(%):  
• ETN: 245 (17.3) 
• IFX: 339 (18.70, 

Overall: 584 (18.1) 
• Concurrent MTX + ETN: 

101 (41) 
• Concurrent steroids + 

ETN: 113 (46) 
• Concurrent NSAIDs + 

ETN: 117 (72) 
• Concurrent MTX + IFX: 

300 (89) 
• Concurrent steroids + 

IFX: 155 (46) 
• Concurrent NSAIDs + 

IFX: 255 (75) 

Moderate EULAR 
response, n (%):  
• ETN: 727 (51.5) 
• IFX: 875 (48.3), Overall: 

1602 (49.7) 
• Concurrent MTX + ETN: 

200 (27) 
• Concurrent steroids + 

ETN: 352 (48) 
• Concurrent NSAIDs + 

ETN: 472 (65) 
• Concurrent MTX + IFX: 

756 (86) 
• Concurrent steroids + 

IFX: 442 (51) 
• Concurrent NSAIDs + 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
IFX: 575 (66) 

No EULAR response, n 
(%):  
• ETN: 441 (31.2) 
• IFX: 596 (32.9), Overall: 

1037 (32.2) 
• Concurrent MTX + ETN: 

55 (18) 
• Concurrent steroids + 

ETN: 163 (55) 
• Concurrent NSAIDs + 

ETN: 176 (59) 
• Concurrent MTX + IFX: 

326 (82) 
• Concurrent steroids + 

IFX: 195 (49) 
• Concurrent NSAIDs + 

IFX: 248 (62) 

Remission, n (%):  
• ETN: 120 (8.0) 
• IFX: 172 (9.0), Overall: 

292 (8.6) 

Predictors of remission at 
6 mos, OR (95% CI):  
• Concurrent MTX + ETN: 

1.80 (1.14 - 2.85) 
• Concurrent steroid + 

ETN: 0.81 (0.52 - 1.25) 
• Concurrent NSAIDs + 

ETN: 1.79 (1.07 - 2.99) 
• Concurrent MTX + IFX: 

1.24 (0.68 - 2.27) 
• Concurrent steroids + 

IFX: 1.10 (0.76 - 1.59) 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
• Concurrent NSAIDs + 

IFX: 1.93 (1.23 - 3.03) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Hyrich et al., 
200788 

Country and 
setting 
UK, 
hospitals/general 
practice 

Source of 
funding 
Schering Plough, 
Wyeth, Abbott, 
Amgen, British 
Society for 
Rheumatology 
Register 

Research 
objective 
Compare drug 
continuation rates 
between 1st and 
2nd course of anti-
TNF therapy 

Study design 
Prospective Cohort 
Study 

Overall N 
6739 

Duration of study 
Mean length of 
followup per 

Inclusion 
Criteria 
• Patients 

registered with 
BSRBR with a 
diagnosis of 
RA (as 
determined by 
treating 
rheumatologist
) who had 
reached a 
minimum of 6 
months of 
followup by 
end of April 
2005. 

Exclusion 
Criteria 
• NR 
 

Interventions, Dose 
D1: ADA: 40 mg, 

every two wks 
D2: ETN: 25 mg, 

twice/wk 
D3: IFX: 3 mg/kg, 

administered at 
weeks 0, 2, 6, and 
8 and every 8 
weeks thereafter 

Number in group 
D1: 876 
D2: 2826 
D3: 3037 

Mean age (years) 
55 

Sex, % female 
77 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
Overall: 14 yrs (9) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, 
mean (SD) 
NR 

Swollen Joint Count, 
mean (SD)  
NR 

Corticosteroid use, % 
49 

DMARD use, % 
100 

MTX naïve, % 
0 

Baseline DAS score, 
mean (SD) 
6.6 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value) 
Overall:  

HAQ: 2.1 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value) 
 

Overall 
Overall 

attrition/withdrawal, n:  
D1: 265 
D2: 822 
D3: 1273 
Overall: 2360 

Withdrawals due to 
adverse events, n: 
D1: 98 
D2: 405 
D3: 520 
Overall: 1023 

Withdrawals due to lack of 
efficacy, n: 
D1: 109 
D2: 277 
D3: 455 
Overall: 841 

Adherent/compliant, n: 
D1: 611 
D2: 2004 
D3: 1764 
Overall: 4379 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

patient was 15 
months (maximum 
61 months). Due to 
difference in 
availability of 3 
agents, mean 
followup of 
patients starting 
IFX (18 months) 
was longer than 
that of patients 
starting either ADA 
(11 months) or ET 

Quality rating  
Fair 
 

• Receiving concomittant 
DMARDS, All: 69% 

• ETN group: 48, IFX 
group: 92 

• ADA group: 58 

Receiving concomitant 
MTX 
• All: 56% 
• ETN group: 30% 
• IFX group: 85% 
• ADA group: 40% 
 

Other infections 
NR 

GI 
NR 

Other 
NR  
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Study  
Characteristics  

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis 
and Quality 
Rating 

Author, yr: 
Jacobsson et 
al., 200589 

Country, 
Setting: 
Sweden, 
population-
based (2 
Swedish 
registers) 

Funding: 
NR 

Research 
Objective: 
Risk of 
cardiovascular 
disease (CVD) 
in pts with RA 
treated with 
TNF inhibitors, 
compared to a 
standard RA 
population 

Study Design: 
Retrospective 
cohort study 

Overall N: 
983 (combined 
cohort) 

Study 
Duration:  
NR 

Inclusion 
Criteria: 
• Age-: 20 -79 

yrs 
• Diagnosed 

according to 
1987 ACR 
criteria 

• Case cohort 
• South 

Swedish 
Arthritis Txt 
Group 
(SSATG): pts 
with RA 
treated with 
anti-TNF 
agents and 
included in 
SSATG 
register 
between 
2/1/99 and 
12/31/01 

Exclusion 
Criteria: 
• Previous 

hospital 
discharge due 
to CVD 

 

Interventions, 
dose: 
D1: Anti-TNF 
exposed 
D2: Not Anti-TNF 
exposed 

N: 
D1: 531 
D2: 452 

Median age, yrs: 
D1: 55 
D2: 61 

Sex, % female: 
D1: 78 
D2: 75 

Race, % white: 
NR 

Median disease 
duration, yrs: 
D1: 12 
D2: 11 

TJC, mean: 
NR 

SJC, mean: 
NR 

Median # of 
previous DMARDs 
used (IQR): 
D1: 4 (2-5) 
D2: 2 (1-4) 

PNL use, %: 
D1: 75 
D2: 22 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

Median HAQ: 
D1: 1.50 
D2: 1.13 

VAS patient global 

Decreased incidence and 
RR for the 
development of first-
time CVD event when 
controlling for disease 
severity in pts with RA 
treated with TNF 
blocking therapy 

• Controlling for disability 
(HAQ), age-sex 
adjusted rate ratio was 
0.46 (95% CI,0.25 -
0.85; P =  0.013) in 
anti-TNF treated vs. 
not treated 

• Anti-TNF group, 13 
CVD events (in 656 PY 
at risk); age-adjusted 
incidence rate: 14 
events/1000 PY 

• Unexposed 
comparison group, 85 
CVD events (in 2056 
PY at risk); age-
adjusted incidence 
rate: 35.4 events/1000 
PY 

• Relative risk: 0.62 
(95% CI, 0.34 to 1.12;  
P =  0.111) 

• SMR revealed 
increased risk of new 
onset CVD in those not 
treated with TNF 
blockers in relation to 

Cardiovascular 
Events: 
D1: n:13 (6 MI, 4 
cerebrovascular 
disease, and 3 
other) 
D2: n:85 (33 MIs, 15 
cerebrovascular 
disease, 12 CHF, 2 
ruptured aortic 
aneurysm, and 23 
other) 
 

Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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 assessment 
median:  
D1: 69 
D2: 48 

background population 
of Malmo (SMR: 228, 
95% CI,179 to 277) 
TNF blockers, risk of 
new onset CVD was 
lower, with CIs 
enclosing unity with 
background population 
(SMR: 157, 95% CI,72 
-242) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Karanikolas et al., 
200890 

Country and 
setting 
Greece, 
multicenter 

Source of 
funding 
NR 

Research 
objective 
Understand if 
adding ANK totx 
regime will 
improve response 
of pts with 
suboptimal 
response to LEF, 
MTX, or CSA 
monotherapy 

Study design 
Open-label 
comparison 

Overall N 
128 

Duration of study 
48wks 

Quality rating  
Fair 
 

Inclusion 
Criteria 
• Treatment 

resistant 
defined as an 
inadequate 
response to 
non-biologic 
DMARD 

• 18 years or 
older 

• Active RA 
(defined as 9+ 
TJC, 6 SJC, 
and one 
offollowing: 
ESR 
≤ 28mm/1st 
hr,   ≥ 20mg/l 
and morning 
stiffness 
≥ 45minutes), 
stable dose of 
non-biologic 
DMARD (LEF 
MTX or CSA), 
NSAIDS, & 
oral 
corticosteroids 

Exclusion 
Criteria 
• Treatment with 

TNF-
antagonist or 
intra-articular 
or systemic 

Interventions, dose 
D1:  
• MTX: Continued at 

25mg/wk or 
maximum tolerated 
dose 

• ANK: 100mg/daily 
D2:  
• LEF: Continued at 

20mg/wk or 
maximum tolerated 
dose 

• ANK: 100mg/daily 
D3: 
•  ANK: 100mg/daily 
• CSA: 3.5mg or 

maximum tolerated 
dose 

Number in group 
D1: 48 
D2: 42 
D3: 38 

Mean age, years 
(SD) 
D1: 48.1 
D2: 47.2 
D3: 47.6 

Sex, % female 
D1: 68 
D2: 69 
D3: 70 

Race, % white 
NR 

Mean disease duration, 
years 
D1: 6.9 (5.1) 
D2: 6.8 (4.3) 
D3: 7.1 (4.7) 

Patients with early 
RA,: 2 years or less, % 
D1: 27 
D2: 25 
D3: 23  

Treatment resistant, % 
D1: 100 
D2: 100 
D3: 100 
Overall: 100 

Tender Joint Count, 
mean 
NR 

Swollen Joint Count, 
mean  
NR 

Corticosteroid use, % 
D1: 60 
D2: 62 
D3: 63 

DMARD use, % 
D1: 100 
D2: 100 
D3: 100 

MTX naïve, % 
D1: 0 
D2: NR 
D3: NR 

ACR    
ACR 20: 
D1: 65 
D2: 81 
D3: 74 (Comparison: P = 

 0.218) 

ACR 50: 
D1: 38 
D2: 64 
D3: 47 (Comparison: P = 

 0.039) 

ACR 70: 
D1: 15 
D2: 36 
D3: 21 (Comparison: P = 

 0.057) 

HAQ   
NR for groups 

DAS   
NR, Reported in graph 
only 

SF-36   
NR 

Radiographic measures     
Comparisons:  
• SJC P =  NS 
• TJC P =  NS  
• HAQ P =  NS 

Quality of life scales   
NR 

 

Attrition/withdrawal 
Overall, n: 
D1: 9 
D2: 3 
D3: 5 

Withdrawals due to 
adverse events, n: 
D1: 3*  
D2: 2* 
D3: 2 
(*includes 1 death) 

Withdrawals due to lack of 
efficacy, n: 
D1: 2 
D2: 1 
D3: 3 
Adherent/compliant, n: NR 

Overall adverse events 
reported, n: 
D1: 34 
D2: 30 
D3: 20 

Serious adverse events 
Death, n: 
D1: 1 
D2: 1 

Arterial hypertension, n: 
D1: 0 
D2: 4 
D3: 2 

Thrombocytopenia, n: 
D1: 1 
D2: 0 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

corticosteroids 
within 8 wks 

 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Baseline DAS score 
D1: 6.55 
D2: 6.93 
D3: 6.97 

Required treatment for 
latent TB 
NR 

 

D3: 0 

Hepatotoxicity/elevated 
liver enzymes, n: 
D1: 0 
D2: 0 
D3: 0 

Malignancies 
Ovarian cancer, n: 
D1: 1 
D2: 0 
D3: 0 

Respiratory events 
Tuberculosis: NR 

Upper respiratory 
infection, n: 
D1: 4 
D2: 4 
D3: 0 

Other infections 
Urinary tract infection, n: 
D1: 1 
D2: 2 
D3: 0 

Ocular infection, n: 
D1: 0 
D2: 1 
D3: 0 

GI 
GI bleed or ulcer, n: 
D1: 0 
D2: 0 
D3: 1 

Other 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Infusion/injection site 
reactions, n: 
D1: 20 
D2: 10 
D3: 7 

Skin rash, n: 
D1: 0 
D2: 0 
D3: 0 

Headache, n: 
D1: 0 
D2: 4 
D3: 1  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Kavanaugh et al., 
2008,91 TEMPO  

Country and 
setting 
Multinational, 
multicenter 

Source of 
funding 
Immunex 
Corporation &  
Wyeth 
Pharmaceuticals 

Research 
objective 
Evaluate clinical 
response between 
12 and 24 wks in 
subjects with RA 
from TEMPO trial 

Study design 
Controlled Trials 

Overall N 
682  

Duration of study 
52 weeks (TEMPO 
trial), 12 & 24 
weeks outcomes 
reported here 

Quality rating  
Fair  

Inclusion 
Criteria: 
• Age > 18 
• Diagnosed 

according to 
ACR criteria 

• Functional 
class  
I-III 

• Less than 
satisfactory 
response to at 
least 1 
DMARD other 
than MTX 

• Duration 6 
mos to 20 yrs 

• RA defined as 
> 10 swollen 
and > 12 
painful joints 
and at least 
one of:  
ESR > 28 
mm/h, CRP > 
20 mg/L, or 
morning 
stiffness for > 
45 minutes 

• Folic acid 5 
mg twice per 
wk 

• NSAIDs 

Exclusion 
Criteria: 

Interventions, dose 
D1:  
• MTX: 7.5mg/wk 

escalated to 
20mg/wk over 8wks 

• ETN: 25mg, 2/wk 
D2: ETN: 25mg, 2/wk 
D3: MTX 7.5mg/wk 

escalated to 
20mg/wk over 8 
wks 

Number in group 
D1: 231 
D2: 223 
D3: 228 
Overall: 682 

Mean age, years 
(SD) 
D1: see TEMPO92 for 

baseline 
characteristics by 
arm 

Overall: 52.5 

Sex, % female 
NR 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years 
D1: NR 
D2: NR 
Overall: 6.8 yrs 

Patients with early RA, 
three years or less, % 
NR 

Treatment resistant, % 
NR 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value) 
NR 
 

ACR  
At week 12 
ACR 20: 
D1: 75.8 
D2: 66.4 
D3: 61.0 

ACR 50: 
D1: 41.6 
D2: 32.7 
D3: 25.9 
 
ACR 70: 
D1: 22.1 
D2: 9.4 
D3: 5.7 

At week 24 
ACR 20: 
D1: 84.8 
D2: 77.1 
D3: 77.2 

ACR 50: 
D1: 57.6 
D2: 44.4 
D3: 41.7 

ACR 70: 
D1: 32.0 
D2: 14.8 
D3: 14.0 

HAQ 
NR 

DAS  
D1: NR (different 

stratification for 

Overall 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
Tuberculosis: NR  

Other infections 
NR 

GI 
NR 

Other 
NR 
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 • TNF 
antagonist, 
any immuno-
suppressive 
drugs w/in 6 
mos 

• Any 
investigational 
drug or 
biologic agent 
within 3 mos 
DMARD or 
corticosteroid 
injection within 
4 mos 

Relevant 
comorbidity, 
Previous txt 
with MTX if pt 
experienced 
clinically toxic 
side effects or 
had no 
response 
 

analysis) 
D2: NR 
D3: NR 
Overall: NR 

SF-36  
NR 

Radiographic measures  
D1: NR (different 

stratification for 
analysis) 

D2: NR 
D3: NR 
Overall: NR 

Quality of life scales  
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Kay et al., 200893 

Country and 
setting 
Multlinational, 
multienter 

Source of 
funding 
Centocor 

Research 
objective 
Asssess efficacy, 
safety and 
pharmacology of 
subcutaneous 
GOL in pts with 
active RA despite 
tx with MTX 

Study design 
Controlled Trials 

Overall N 
172 

Duration of study 
16 wks (efficacy), 
20 wks (AEs) after 
week 20- drug and 
dosing schedules 
were adjusted and 
patients were 
followed for 
efficacy & AEs -AE 

Inclusion 
Criteria 
• Active RA for 

3+ mos (TJC 
and SJC ≥ 6 
and 2 of 
following 3: 
CRP ≥ 
1.5mg/dl, ESR 
≥ 28mm, 
morning 
stiffness ≥ 30 
minutes), Age 
≥ 18 

Exclusion 
Criteria 
• Abnormal lab 

results 
• Latent or 

active TB 
• Planning 

pregnancy or 
inadequate 
birth control 

• Other 
inflammatory 
disease 

• DMARD use 
w/in 4wks of 
study start 

• Failed 3+ 
DMARDS 

• Previous 
treatment with 
TNF-alpha 

Interventions, dose 
D1: MTX: continued 

10mg/wk  
Placebo 
ALL ARMS: 
continued (stable 
dose for > 4wks) 
corticosteroids 
(max 10mg 
PRED/day) and 
NSAIDs 

D2: MTX: continued 
10mg/wk  
GOL: 50mg/4wks 

D3: MTX: continued 
10mg/wk  
GOL: 50mg/2wks 

D4: MTX: continued 
10mg/wk  
GOL: 100mg/4wks 

D5: MTX: continued 
10mg/wk 
GOL: 100mg/2wks 

Number in group 
D1: 35 
D2: 35 
D3: 34 
D4: 34 
D5: 34 
Overall: 172 

Mean age, median 
D1: 52.0 
D2: 57.0 
D3: 48.0 
D4: 57.5 

Mean disease duration, 
median (IQR) 
D1: 5.6 (1.4, 10.9) 
D2: 8.2 (4.1, 14.3) 
D3: 8.2 (2.9, 12.8) 
D4: 6.3 (3.4, 14.1) 
D5: 9.0 (4.1, 14.1) 
Overall: 7.8 (3.0, 13.3) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, 
median 
D1: 22 
D2: 28 
D3: 28 
D4: 32 
D5: 22 
Overall: 26 

Swollen Joint Count, 
median  
D1: 13 
D2: 14 
D3: 14 
D4: 20 
D5: 14 
Overall: 15 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

ACR    
ACR 20: 
D1: 37.1 
D2: 60.0 
D3: 50.0 
D4: 55.9 
D5: 79.4* 
Overall: ALL - compared 

to Placebo 61.3 *P = 
 0.010 

ACR 50: 
D1: 5.7 
D2: 37.1* 
D3: 23.5* 
D4: 29.4* 
D5: 32.4* 
Overall: 30.7 *P =  0.003 

ACR 70: 
D1: 0 
D2: 8.6 
D3: 14.7* 
D4: 17.6* 
D5: 8.8 
Overall: 12.4 *P =  0.028 

HAQ   
NR 

DAS28-CRP mean (SD) 
D1: -0.9 (1.0) 
D2: -1.9 (1.3) 
D3: -1.4 (1.3) 
D4: -1.9 (1.5) 
D5: -1.9(1.1) 
Overall: -1.8 (1.3) 

DAS28-ESR mean (SD) 

Attrition/withdrawal 
Overall, n: 
D1: 6 
D2: 4 
D3: 6 
D4: 5 
D5: 2 
Overall: 23 

Withdrawals due to 
adverse events, n: 
D1: 3 
D2: 2 
D3: 3 
D4: 2 
D5: 1 
Overall: 11 

Withdrawals due to lack of 
efficacy, n: 
D1: 3 
D2: 2 
D3: 1 
D4: 3 
D5: 1 
Overall: 10 

Overall adverse events 
reported, n:  
Pts reporting 1+ AE: 
D1: 29 
D2: 34 
D3: 24 
D4: 29 
D5: 31 

Serious adverse events 
Congestive cardiac failure, 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

data reported (thru 
week 52) were not 
included 
inabstraction to 
prevent confusion. 

Quality rating  
Fair  
 

antagonist 
(more reported 
online in 
journal suppl 
materials) 

 

D5: 53.5 
Overall: 53.5 

Sex, % female 
D1: 74.3 
D2: 85.7 
D3: 67.6 
D4: 76.5 
D5: 79.4 
Overall: 76.7 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 
D4: 0 
D5: 0 
Overall: 0 

Baseline DAS28/CRP 
score 
D1: 5.3  
D2: 5.3  
D3: 4.8  
D4: 5.4  
D5: 5.1  
Overall: 5.2  

DAS28/ESR - median 
D1: 6.3 
D2: 6.4 
D3: 6.4 
D4: 6.7 
D5: 6.2 
Overall: 6.4 

Required treatment for 
latent TB 
D1: 0 (exluded)  

HAQ disability index - 
median 
D1: 1.3 
D2: 1.7 
D3: 1.6 
D4: 1.8 
D5: 1.3 
Overall: 1.6 
 

D1: -1.0 (1.1) 
D2: -2.1 (1.4)  
D3: -1.9 (1.5) 
D4: -2.1(1.7) 
D5: -2.3(1.2)  
Overall: -2.1 (1.4) 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales  
NR 

Others, (please name) 
mean 
difference/absolute 
difference (CI/SD/P 
Value) 
ACR-N mean (SD):  
D1: -2.4 (50) 
D2: 22.7 (46.8) 
D3: 16.2 (57.4) 
D4: 24.8 (41.7) 
D4:  30.4 (42.3)  
D2 vs. D1:P =  0.006, D3 
vs. D1 P =  0.095, D4 vs. 
D1: P =  0.01, D5 vs. D1: 
P < 0.01 
 
 

n: 
D1: 0 
D2: 1 
D3: 0 
D4: 0 
D5: 0 

Cardia tamponade, n: 
D1: 0 
D2: 0 
D3: 0 
D4: 0 
D5: 1 

Malignancies 
Lung adenocarcinoma, n: 
D1: 0 
D2: 0 
D3: 1 
D4: 0 
D5: 0 

Respiratory events 
Tuberculosis: NR 

Pneumonia, n: 
D1: 0 
D2: 1 
D3: 1 
D4: 1 
D5: 0 

Other infections 
1+ infection, n: 
D1: 13 
D2: 12 
D3: 6 
D4: 9 
D5: 9 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

GI 
Nausea, n: 
D1: 1 
D2: 2 
D3: 7 
D4: 6 
D5: 8 

Other 
1+ injection site disorder 
thru 20wk, n:  
D1: 4 
D2: 5 
D3: 2 
D4: 5 
D5: 13 

Headache, n: 
D1: 7 
D2: 6 
D3: 5 
D4: 7 
D5: 3 

Any other AEs:  
All AEs reported thru 20 
weeks. Only those in ≥ 
10% of all GOL groups 
combined or SAEs. 
Additional surveillance for 
AEs continued thru wk 52, 
however, treatment and 
dosing schedule was 
adjusted for 3/5 arms. 
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Study  
Characteristics  

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis 
and Quality 
Rating 

Author, yr: 
Keane, 200194 

Country, 
Setting: 
Multinational, 
NA 
NA 

Funding: 
National Heart, 
Lung and Blood 
Institute; 
Massachusetts 
Thoracic 
Society; 
American Lung 
Association of 
Massachusetts 

Research 
Objective: 
To explore 
relationship 
between INF 
and tuberculosis 
based on data 
from MedWatch 

Study Design: 
Database 
analysis; AERS 

Overall N: 
70 cases 
47  
Crohn's: 18 
Other: 5 

Inclusion 
Criteria: 
• If during or 

after txt with 
INF, patient 
received 
diagnosis of TB 
on basis of 
clinical, 
radiologic, and 
laboratory 
findings 

Exclusion 
Criteria: 
NR 
 

Interventions, 
dose: 

D1: TB pts 

INF: varies 

N: 
D1: 57 

Median age, yrs: 
D1: 57 

Sex, % female: 
D1: 64 

Race, % white: 
D1: NR 
 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid 
use, %: 
D1: 20 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Estimated incidence for 
pts with RA who have 
been treated with INF 
during previous is 24.4 
cases per 100.000 per 
yr (95% CI,0.6 to 34.0); 
background incidence 
in US for pts with RA 
not exposed to TIM 
therapy: 6.2 cases per 
100,000 per yr  

• Median interval from 
start of INF txt until 
development of TB: 12 
wks; 68.6% developed 
TB after 3 or fewer INF 
infusions; reported 
frequency of TB in 
association with INF 
was much higher than 
reported frequency of 
other opportunistic 
infections associated 
with this drug 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study 
Duration:  
1-52 wks 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Keystone, E. et al., 
200895 
RAPID 1 trial 

Country and 
setting 
Multinational, 
multicenter 

Source of 
funding 
UCB Inc. 

Research 
objective 
Evaluate efficacy 
and safety of 2 
dosage regimens 
of CZP as 
adjunctive therapy 
to MTX in RA pts 
with an inadequate 
response to MTX 

Study design 
Controlled Trials 

Overall N 
982 

Duration of study 
52 weeks 

Quality rating  
Fair  
 

Inclusion 
Criteria 
• ≥ 18 years of 

age 
• Diagnosis of 

RA as defined 
byACR 1987 
criteria for ≥ 6 
mos prior to 
screening but 
for < 15 years 

• Active disease 
was defined 
as ≥ 9 tender 
and 9 swollen 
joints at 
screening and 
at baseline, 
with either an 
ESR ≥ 30 
mm//hr or a 
CRP level > 
15 mg/liter.  

• Pts were 
required to 
have received 
MTX for ≥ 6 
onths prior to 
baseline. 

Exclusion 
Criteria 
• Diagnoses of 

any other 
inflammatory 
arthritis or 

Interventions, dose 
D1: MTX 

Placebo 
D2: MTX 

Certolizumab: 400 
mg at weeks 0, 2, 
and 4 followed by 
200 mg every 2 
weeks 

D3: MTX 
Certolizumab: 400 
mg at weeks 0, 2, 
and 4 followed by 
400 mg every 2 
weeks 

Number in group 
D1: 199 
D2: 393 
D3: 390 
Overall: 982 

Mean age, years 
(SD) 
D1: 52.2 (11.2) 
D2: 51.4 (11.6) 
D3: 52.4 (11.7) 

Sex, % female 
D1: 83.9 
D2: 82.4 
D3: 83.6 

Race, % white 
NR 

Race, % black 
NR 

Mean disease duration, 
years (SD) 
D1: 6.2 (4.4) 
D2: 6.1 (4.2) 
D3: 6.2 (4.4) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

TJC, mean 
D1: 29.8 (13.0) 
D2: 30.8 (12.4) 
D3: 31.1 (13.3) 

SJC, mean  
D1: 21.2 (9.7) 
D2: 21.7 (9.9) 
D3: 21.5 (9.8) 

Corticosteroid use, % 
NR 
Previous DMARD use 
(except MTX), n (SD)  
D1: 1.4 (1.4) 
D2: 1.3 (1.3) 
D3: 1.3 (1.3) 

MTX naïve, % 
NR 

Baseline DAS score, 
median (range) 
D1: 7.0 (4.9-8.7) 
D2: 6.9 (4.3-8.9) 
D3: 6.9 (4.8-9.1) 

ACR  
ACR 20: 
Week 1: 
D1: 5.6 
D2: 22.9 
D3: 22.3 
Overall:: D1 vs. D2 

P < 0.001, D1 vs. D3 P 
< 0.001 

Week 24: 
D1: 13.6 
D2: 58.8 
D3: 60.8 
Overall: 
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.  

ACR 50: 
D1: In Figure, NR 
D2: In Figure, NR 
D3: In Figure, NR 
Overall: by week 2, 

ACR50 responses in 
certolizumab Dwere 
significanlty higher 
thanplacebo D(P ≤ 
0.01 for each 
comparison); 
difference remained (P 
≤ 0.001 for weeks 4-
52) 

ACR 70: 
D1: In Figure, NR 
D2: In Figure, NR 
D3: In Figure, NR 
Overall: by week 4, 

Attrition/withdrawal 
Withdrawals due to 
adverse events, n: 
D1: 3 
D2: 17 
D3: 22 

12 patients discontinued 
due to infection (6 from 
each CZP arm). 

Overall adverse events 
reported, n: 
D1: 125.9 
D2: 96.6 
D3: 94.5 

Serious adverse events 
Death, n: 
D1: 1 (myocardial 

infarction) 
D2: 2 (hepatic neoplasm, 

cardiac arrest) 
D3: 4 (stroke, myocardial 

necrosis, cardiac 
arrest, atrial fibrillation) 

Malignancies 
Malignancy, incidence 
rate per 100 person years: 
D1: 1.1 
D2: 2.3 
D3: 1.3 

Respiratory events 
Upper respiratory 
infection, incidence rate 
per 100 person years: 
D1: 5.5 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

secondary 
noninflammato
ry arthritis that 
could have 
interfered with 
their 
evaluation 
ofeffects of 
certolizumab 
pegol on RA 

• History of TB 
or chest 
radiograph 
showing active 
or latent TB 

• High risk of 
infection 

• History of 
malignancy, 
demyelinating 
disease, blood 
dyscrasias, or 
severe, 
progressive, 
and/or 
uncontrolled 
renal, hepatic, 
hematologic, 
GI, endocrine, 
pulmonary, 
cardiac, 
neurologic, or 
cerebral 
disease 

• Those having 
received any 
biologic 

Ethnicity, Latino 
NR 

 

Required treatment for 
latent TB 
NA 

Other population 
characteristics, 
%, (CI/SD/P value) 
HAQ DI: 
D1: 1.7 (0.6 
D2: 1.7 (0.6  
D3: 1.7 (0.6 
 

ACR70 responses in 
certolizumab 200 
Dwas significanlty 
higher thanplacebo 
D(P ≤ 0.05); and by 
week 6, 
forcertolizumab 400 
D(P ≤ 0.05); 
differences remained 
(P ≤ 0.001 for weeks 
10-52) 

% Change 
Baseline to week 1: 
D1: -2.4 
D2: -13.5 
D3: -10.9 
Overall: D1 vs. D2 P < 

0.001, D1 vs. D3 P < 
0.001 

Baseline to week 4: 
D1: -5.4 
D2: -21.5 
D3: -21.9 
Overall: D1 vs. D2 P < 

0.001, D1 vs. D3 P < 
0.001 

Baseline to week 12: 
D1: -8.2 
D2: -30.4 
D3: -27.6 
Overall: D1 vs. D2 P < 

0.001, D1 vs. D3 P < 
0.001 

Mean change, baseline 
to week 52 (SD) 

D2: 7.9 
D3: 6.7 

Other infections 
Urinary tract infection, 
incidence rate per 100 
person years: 
D1: 14.2 
D2: 7.6 
D3: 10.5 

Other infections (specify), 
incidence rate per 100 
person years: 
Nasopharyngitis: 
D1: 3.3 
D2: 6.9 
D3: 9.5 

Lung/lower respiratory 
tract, incidence rate per 
100 person years:  
D1: 0 
D2: 1.0 
D3: 1.3 

Herpes viral, incidence 
rate per 100 person years: 
D1: 0 
D2: 0.3 
D3: 0.3 

Bacterial peritonitis, 
incidence rate per 100 
person years: 
D1: 0 
D2: 0.3 
D3: 0 

Opportunistic infection, 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

therapy within 
6 mos (OR, 
had received 
ETN and/or 
ANK within 3 
mos) of 
baseline 
and/or any 
privous 
biologic 
therapy 
resulted in a 
severe 
hypersensitivit
y or 
anaphylactic 
reaction 

• Those who 
had previously 
failed to 
respond to 
treatment with 
an anti-TNF 
agent. 

 

D1: -2.4 (1.3) 
D2: -3.3 (1.3) 
D3: -3.4 (1.4) 
Overall:  

Baseline to week 52: 
D1 vs. D2 P < 0.001, 
D1 vs. D3 P < 0.001 

SF-36  
NR 

Radiographic measures  
Sharp Baseline to week 

52: 
D1: 2.8 
D2: 0.4 
D3: 0.2 
Overall: D1 vs. D2 P < 

0.001, D1 vs. D3 P < 
0.001 

Quality of life scales  
NR 

% ChangeSJC  
Baseline to week 1: 
D1: 4.5 
D2: -18.2 
D3: -18.8 
Overall: D1 vs. D2 P < 
0.001, D1 vs. D3 P < 
0.001 

Baseline to week 4:  
D1: -10.3 
D2: -37.3 
D3: -40.4 
Overall: D1 vs. D2 P < 

0.001, D1 vs. D3 P < 

incidence rate per 100 
person years: 
D1: 0 
D2: 0 
D3: 0 
 
GI 
Gastroenteritis, incidence 
rate per 100 person years: 
D1: 1.1 
D2: 0.0 
D3: 0.0 

Any other AEs:  
Headache, incidence rate 
per 100 person years: 
D1: 12.0 
D2: 7.3 
D3: 5.7 

Hypertension, incidence 
rate per 100 person years: 
D1: 2.2 
D2: 8.2 
D3: 10.2 

Back pain, incidence rate 
per 100 person years: 
D1: 2.2 
D2: 5.6 
D3: 6.4 
 
Injection site pain and 
injection site reaction 

200mg 
(2% and 2.3%) or 400mg 
(1.3% and 0.8%), none in 
placebo group. 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

0.001 

Baseline to Week 12:  
D1: -10.7 
D2: -56.7 
D3: -61.5 
Overall: D1 vs. D2 P < 

0.001, D1 vs. D3 P < 
0.001 

TJC:  
Baseline to week1:  
D1: -6.7 
D2: -18.9 
D3: -19.1 
Overall: D1 vs. D2 P < 

0.001, D1 vs. D3 P < 
0.001 

Baseline to week 4:  
D1: -11.4 
D2: -36.2 
D3: -37.0 
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.001 

Baseline to Week 12:  
D1: -10.8 
D2: -52.6 
D3: -56.8 
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.001 

Patient's global 
assessment:  
Baseline to week1:  
D1: -2.9 
D2: -12.9 
D3: -16.1 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Overall: D1 vs. D2 P < 
0.001, D1 vs. D3 P < 
0.001 

Baseline to week 4:  
D1: -6.5 
D2: -10.4 
D3: -27.9 
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.001 

Baseline to Week 12:  
D1: -4.9 
D2: -38.3 
D3: -39.2 
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.001 

Patient's assessment of 
arthritis pain:  
Baseline to week1: 
D1: -1.0, 
D2: -20.6, 
D3: -19.0 
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.001 

Baseline to week 4: 
D1: -5.0, 
D2: -26.6, 
D3: -28.8  
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.001 

Baseline to Week 12: 
D1: -4.8, 
D2: -38.2, 
D3: -39.6  
D1 vs. D2 P < 0.001, D1 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

vs. D3 P < 0.001 

ESR (ratio):  
Baseline to week1: 
D1: 0.96, 
D2: 0.73, 
D3: 0.70  
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.001 

Baseline to week 4: 
D1: 0.90, 
D2: 0.59, 
D3: 0.54  
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.001 

Baseline to Week 12: 
D1: 0.84, 
D2: 0.53, 
D3: 0.52  
D1 vs. D2 P < 0.001, D1 

vs. D3 P < 0.001 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Keystone, E. et al.; 
2009;96 TEMPO 
and ERA 

Country and 
setting 
See original 
abstractions for 
TEMPO and ERA 

Source of 
funding 
Immunex 
Corporation, a 
wholly owned 
subsidiary of 
Amgen Inc., and 
by Wyeth 
Research 

Research 
objective 
Examine clinical 
and radiographic 
responses to MTX, 
ETA, and ETA + 
MTX in pts with 
moderate vs. 
severe RA in early 
and late disease 

Study design 
Pooled data – post 
hoc analysis 

Overall N 

Inclusion 
Criteria 
• MTX Naive 
• ERA sample 

only: early RA, 
pts who had 
had RA for no 
more than 3 
years and had 
not been 
previously 
been treated 
with MTX. 

• TEMPO 
sample only: 
active RA not 
adequately 
responding to 
DMARD other 
than MTX;  

• Moderate RA 
was defined 
post hoc as 
DAS28 > 3.2 
and ≤5.1; 
severe was > 
5.1.  

• See original 
abstractions of 
TEMPO and 
ERA studies 
for further 
details 

Exclusion 
Criteria 

Interventions, Dose 
D1:  
• MTX:  

TEMPO: twice 
weekly for 12 mos 

• ERA: 10 mg for 12 
mos 

D2:  
• ETN:  

TEMPO & ERA: 25 
mg twice weekly for 
12 mos 

D3:  
• MTX:  

TEMPO: twice 
weekly for 12 mos 

• ETN: 
TEMPO: 25 mg 
twice weekly for 12 
mos 

Number in group 
D1:  
• TEMPO:  

Moderate 16 
Severe 211 

• ERA:  
Moderate 33 
Severe 178 

D2:  
• TEMPO:  

Moderate 8 
Severe 214 

• ERA:  
Moderate 32 
Severe 171 

Mean disease duration, 
years (years) 
TEMPO 
Moderate: 
D1: 3.2 
D2: 5.1 
D3: 6.1 
Severe: 
D1: 7.1 
D2: 6.4 
D3: 6.8 
Overall: 6.6 

ERA 
Moderate: 
D1: NR 
D2: NR 
D3:NR 
Severe: 
1 

Patients with early RA, 
three years or less, % 
TEMPO 
NR 

ERA 
D1: 100 
D2: 100 
D3: NR  
Overall: 100  

Treatment resistant, % 
NR 

TJC, mean (SD) 
NR 

SJC, mean (SD)  

ACR mean difference/ 
absolute difference (%) 
TEMPO 
ACR 20: 
Moderate 
D1: 75 
D2: 75 
D3: 82 

Severe: 
D1: 75 
D2: 76 
D3: 85 

ERA 
Moderate 
D1: 55 
D2: 66 

Severe: 
D1: 65 
D2: 70 
Overall: P NS 

ACR 50: 
TEMPO 
Moderate 
D1: 31 
D2: 25 
D3: 71 

Severe: 
D1: 43 
D2: 50 
D3: 69 
Overall: P NS 

ERA 
Moderate 

Overall 
Adherent/compliant, n: 
D1: TEMPO: 227; ERA: 

211 
D2: TEMPO: 222; ERA: 

203 
D3: TEMPO: 228 
Overall: TEMPO: 677; 

ERA: 414; COMBO: 
1091 

see original abstractions 
for TEMPO and ERA for 
attrition and withdrawal 
information 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

1091 

Duration of study 
12 mos 

Quality rating  
Fair 
 

• See original 
abstractions 
for TEMPO 
and ERA 

 

D3:  
• TEMPO:  

Moderate 17 
Severe 211 

Overall:  
• TEMPO: 677 
• ERA: 414 
• COMBO: 1091 

Mean age (years) 
TEMPO: 53; 

ERA: 50 

Sex, % female 
NR 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

NR 

Corticosteroid use, % 
NR 

DMARD use, % 
MTX:  
TEMPO: 43 
ERA: 0 

MTX naïve, % 
TEMPO 
NR 

ERA 
D1: 100 
D2: 100 
Overall: 100 

Baseline DAS score, 
mean (SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value) 
D1:  
• HAQ:  

TEMPO:  
Moderate 0.92, SD 0.67 
Severe 1.77, SD 0.66 

D2: NR 
D3: NR 
 

D1: 39 
D2: 53 

Severe: 
D1: 40 
D2: 47 

ACR 70: 
TEMPO 
Moderate 
D1: 13 
D2: 13 
D3: 65 

Severe: 
D1: 19 
D2: 25 
D3: 40 
Overall: TEMPO D3 P 

<0.05 

ERA 
Moderate 
D1: 18 
D2: 22 
D3: 

Severe: 
D1: 21 
D2: 24 

HAQ score,  
HAQ score 
TEMPO (SD) 
Moderate: 
D1: 0.6 (0.1) 
D2: 0.6 (0.2) 
D3: 0.4 (0.2) 

Severe: 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

D1: 1.1 (0.1) 
D2: 1.0 (0.1) 
D3: 0.8 (0.0) 

ERA 
Moderate: 
D1: 0.6 (0.1) 
D2: 0.4 (0.1) 

Severe: 
D1: 0.8 (0.0) 
D2: 0.8 (0.1) 

HAQ less than or equal to 
0.5 (%):  
TEMPO 
Moderate: 
D1: 50 
D2: 50 
D3: 82 

Severe: 
D1: 33 
D2: 34 
D3: 41 

ERA 
Moderate: 
D1: 58 
D2: 75 

Severe: 
D1: 44 
D2: 42 

HAQ mean change from 
baseline to 12 mos (SD): 
TEMPO 
Moderate: 
D1: 0.29 (0.12) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

D2: 0.42 0.21) 
D3: 0.74 (0.18) 

Severe: 
D1: 0.68 (0.05) 
D2: 0.74 (0.05) 
D3: 1.00 (0.05) 

ERA 
Moderate: 
D1: 0.44 (0.09) 
D2: 0.45 (0.09) 

Severe: 
D1: 0.77 (0.05) 
D2: 0.75 (0.05) 

Overall: HAQ score:  
• TEMPO D1 P <0.05 
• ERA D2 P <0.05 
• TEMPO D3 P <0.05 
• HAQ less than or equal 

to 0.5:  
ERA D2 P <0.001 
TEMPO D3 P <0.001 

• HAQ change in mean 
scores:  
TEMPO D1 P <0.05 
ERA D1 P <0.05 
ERA D2 P <0.05 

DAS (%) 
DAS28 remission (%): 
TEMPO 
Moderate: 
D1: 44 
D2: 38 
D3: 77 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Severe: 
D1: 15 
D2: 17 
D3: 35 

ERA: 
Moderate: 
D1: 33 
D2: 47 
D3: 

Severe: 
D1: 15 
D2: 14 
D3: 

DS28 low disease activity 
(%): 
TEMPO 
Moderate: 
D1: 56 
D2: 63 
D3: 82 

Severe: 
D1: 28 
D2: 31 
D3: 50 

ERA 
Moderate: 
D1: 55 
D2: 56 

Severe: 
D1: 28 
D2: 26 

DAS28 mean change from 
baseline to 12 mos (SD): 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

TEMPO 
Moderate: 
D1: 1.6 (0.3) 
D2: 1.5 (0.4) 
D3: 2.5 (0.3) 

Severe: 
D1: 2.6 (0.1) 
D2: 2.7 (0.1) 
D3: 3.5 (0.1) 

ERA 
Moderate 
D1: 1.2 (0.2) 
D2: 1.7 (0.2) 
D3: 

Severe 
D1: 2.4 (0.1) 
D2: 2.4 (0.1) 
D3: 

Overall:  
• DAS28 remission:  

TEMPO D1 P <0.05 
ERA D1 P <0.05 
ERA D2 P <0.001 
TEMPO D3 P <0.001 

• DAS28 low disease 
activity:  
TEMPO D1 P <0.05 
ERA D1 P <0.05 
ERA D2 P <0.001 
TEMPO D3 P <0.05 

• DAS28 change in mean 
scores:  
TEMPO D1 P <0.05 
ERA D1 P <0.001 
TEMPO D2 P <0.05 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

ERA D2 P <0.05 
TEMPO D3 P <0.05 

SF-36  
NR 

Radiographic measures 
(SD) 
TSS Progression:  
Moderate: 
D1: 0.62 (1.94) 
D2: -0.51 (1.04) 
D3: 

Severe: 
D1: 2.95 (13.08) 
D2: 0.55 (4.70) 
D3: -0.53 (3.64) 

ERA: 
Moderate: 
D1: 2.15 (6.27) 
D2: -0.04 (1.36) 

Severe: 
D1: 1.71 (3.99) 
D2: 0.89 (2.70) 

No radiographic 
progression (%):  
TEMPO 
Moderate 
D1: 44 
D2: 75 
D3: NR 

Severe 
D1: 51 
D2: 59 
D3: NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

ERA: 
Moderate 
D1: 47 
D2: 69 
D382 

Severe: 
D1: 49 
D2: 65 
D3: 71 
Overall: NR 

Quality of life scales  
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Keystone et al., 
200997 

Country and 
setting 
Multinational 

Source of 
funding 
Centocor 
Research and  
development 

Research 
objective 
Evaluate efficacy 
and safety of GOL 
intx of patients with 
active RA despite 
MTX therapy 

Study design 
Controlled Trials 

Overall N 
444 

Duration of study 
24 weeks 

Quality rating  
Good  
 

Inclusion 
Criteria 
• 18 years of 

age or older 
• Diagnosis of 

RA for at least 
3 mos before 
screening 

• On a stable 
MTX dose of 
15 mg/week or 
greater but 25 
mg/week or 
less during4-
week period 
immediately 
preceding 
screening 

• Patients were 
to have 
tolerated 15 
mg/ week or 
greater of 
MTX for at 
least 3 mos 
before 
screening and 
to have active 
RA. 

• Patients who 
were using 
NSAIDs or 
other 
analgesics for 
RA had to be 
taking stable 

Interventions, dose 
D1: MTX: dosage NR 

but stable 
throughout 24 
week study 
period. Patients 
with less than 
20% improvement 
in SJC and TJC 
by week 16 began 
receiving 50mg 
GOL/4wks 
forremainder 
ofstudy 
Placebo 

D2: GOL: 100mg 
every 4 weeks 
Placebo: Patients 
with = 20% 
improvement in 
SJC and TJC and 
TJC at week 16 
began receiving 
active MTX 
forremainder 
ofstudy 

D3: MTX: stable 
dose, NR (looks 
likely to be 
15mg/wk not 
explicit in 
methods) 
GOL: 50mg every 
4 weeks. Patients 
with <20% 
improvement in 

Mean disease duration, 
median (IQR) 
D1: 6.5 (3.1-11.9) 
D2: 5.9 (2.4-12.2) 
D3: 4.5 (2.1-9.7) 
D4: 6.7 (2.4-14.3) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, 
median (IQR) 
D1: 21.0 (14.0-34.0) 
D2: 22.0 (14.0-32.0) 
D3: 26.0 (16.0-39.0) 
D4: 23.0 (15.0-33.0) 

Swollen Joint Count, 
median (OQR) 
D1: 12.0 (8.0-19.0) 
D2: 11.0 (8.0-17.0) 
D3: 13.0 (8.0-22.0) 
D4: 12.0 (8.0-18.0) 

Corticosteroid use, % 
D1: 65.4 
D2: 67.7 
D3: 75.3 
D4: 69.7 

DMARD use, other than 
MTX % 
D1: 70.7 
D2: 75.9 
D3: 78.7 

ACR    
ACR 20: 
At 14 weeks: 
D1: 33.1 
D2: 44.4%, P = 0.059 
D3: 55.1, P = 0.001 
D4: 56.2, P = 0.001 

At 24 weeks: 
D1: 27.8 
D2: 35.3, P = 0.187 
D3: 59.6, P = 0.001 
D4: 59.6%, P = 0.001 

ACR 50: 
At 14 weeks: 
D1: 9.8 
D2: 20.3, P = 0.016 
D3: 34.8, P = 0.001 
D4: 29.2, P = 0.001 

At 24 weeks: 
D1: 13.5 
D2: 19.5, P = 0.187 
D3:, 37.1, P = 0.001 
D4: 32.6, P = 0.001 

ACR 70: 
At 14 weeks: 
D1: 3.8 
D2: 7.5, P = 0.184 
D3: 13.5, P = 0.008 
D4: 9.0, P = 0.104 

At 24 weeks: 
D1: 5.3 
D2: 11.3, P = 0.075 
D3: 20.2, P = 0.001 
D4: 14.6, P = 0.017 

Attrition/withdrawal 
Overall, n:  
D1: 10 
D2: 9 
D3: 2 
D4: 7 
Overall: 28 

Withdrawals due to 
adverse events, n:  
D1: 6 
D2: 6 
D3: 2 
D4: 5 
Overall: 19 

Withdrawals due to lack of 
efficacy, n:  
D1: 2 
D2: 1 
D3: NR 
D4: NR 
Overall: 3 

Adherent/compliant, n:  
D1: 123 
D2: 125 
D3: 87 
D4: 82 
Overall: 417 
 
D1: 1 lost to follow-up, 1 

"other" 
D2: 1 discontinued oral 

study agent 
D3: NR 
D4: 1 lost to follow-up, 1 

discontinued oral study 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

dose for at 
least 2 wks 
before first 
dose of study 
agent. 

• Patients who 
were taking 
oral 
corticosteroids 
had to have 
been receiving 
a stable dose 
equivalent to 
10 mg/day or 
less of PRED 
for at least 2 
wks before 
first dose of 
study agent. 

Exclusion 
Criteria 
• Known 

hypersensitivit
y to human 
immunoglobuli
n proteins or 
other 
components of 
GOL 

• Any previous 
use of any 
anti-TNF 
agent, RIT, 
RIT or 
cytotoxic 
agents 

SJC and TJC at 
week 16 began 
receiving 100mg 
of GOL/4 wks 
forremainder 
ofstudy 

D4: MTX: Stable dose 
and frequency NR 
GOL: 100mg/4wks 

Number in group 
D1: 133 
D2: 133 
D3: 89 
D4: 89 

Mean age, years 
(SD) 
D1: 52 (42-58) 
D2: 51 (42-59) 
D3: 52 (43-57) 
D4: 50 (45-56) 

Sex, % female 
D1: 82 
D2: 105 
D3: 72 
D4: 72 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

D4: 75.3 

MTX naïve, % 
NR 

Baseline DAS score, n 
(CI) 
 
D1: DAS28 using CRP: 

4.860 (4.194-5.480); 
DAS28 using ESR: 
6.111 (5.260-6.574) 

D2: DAS28 using CRP: 
4.803 (4.151-5.558); 
DAS28 using ESR: 
6.013 (5.198-6.800) 

D3: DAS28 using CRP: 
5.100 (4.060-5.651); 
DAS28 using ESR: 
6.105 (5.366-6.940) 

D4: DAS28 using CRP: 
4.902 (4.320-5.521); 
DAS28 using ESR: 
5.905 (5.292-6.805) 

Required treatment for 
latent TB (%) 
D1: 23.3 
D2: 19.5 
D3: 20.2 
D4: 19.1 

 

Improvement from 
baseline in HAQ-DI at 24 
weeks: (CI/SD/P Value) 
D1: -0.13 (-0.38-0.13) 
D2: -0.13 (-0.63-0.25), 

P = 0.240  
D3: -0.38 (-0.75--0.13), 

P = 0.001 
D4: -0.50 (-0.75--0.13), 

P = 0.001 

DAS     
D1: DAS28 (ESR) 

remission: 14 weeks: 
1.5%, 24 weeks: 6.0%, 
DAS28 (ESR) 
sustained remission: 
24 weeks: 0.8%, 
EULAR responders 
(DAS28 calculated 
using ESR): 14 weeks: 
44.4%, 24 weeks: 
42.1% 

D2: DAS28 (ESR) 
remission: 14 weeks: 
8.3%, P = 0.010,  

24 weeks: 12.0%, P= 
0.087; DAS28 (ESR) 
sustained remission: 
24 weeks: 6.3%, P= 
0.018; EULAR 
responders (DAS28 
calculated using ESR): 
14 weeks: 59.4%, P= 
0.014; 24 weeks: 
51.9%, P= 0.110 

D3: DAS28 (ESR) 

agent 

Overall adverse events 
reported, n:  
D1: 89 
D2: 98 
D3: 87 
D4: 78 
Overall: 352 

Serious adverse events 
Death, n:  
D1: NR 
D2: 1 
D3: NR 
D4: NR 
Overall: 1 

Malignancies 
Lymphoma or leukemia, n: 
NR 

Skin cancer (basal cell or 
squamous cell), n:  
D1: 1 
D2: 2 
D3: NR 
D4: NR 
Overall: 3 

Other cancer (specify), n:  
D1: NR 
D2: NR 
D3: NR 
D4: Breast: 1 
Overall: 1 

Respiratory events 
Tuberculosis: NR  
Pneumonia, n: NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

• Pts should not 
have received 
ANK 

• DMARDs 
other than 
MTX or 
intravenous, 
intramuscular, 
or intra-
articular 
corticosteroids 
within 4 weeks 
beforefirst 
dose of study 
agent or 
alefacept or 
efalizumab 
within 3 mos 
beforefirst 
dose ofstudy 
agent. 

 

remission: 14 weeks: 
15.7%, P<0.001; 24 
weeks: 20.2%, P= 
0.001; DAS28 (ESR) 
sustained remission: 
24 weeks: 10.2%, P= 
0.001; EULAR 
responders (DAS28 
calculated using ESR): 
14 weeks: 70.8%, 
P<0.001; 24 weeks: 
71.9%, P<0.001 

D4: DAS28 (ESR) 
remission: 14 weeks: 
18.0%, P<0.001; 24 
weeks: 22.5%, 
P<0.001; DAS28 
(ESR) sustained 
remission: 24 weeks: 
11.9%, P<0.001; 
EULAR responders 
(DAS28 calculated 
using ESR): 14 weeks: 
75.3%, P<0.001; 
76.4%, P<0.001 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, mean 
difference/absolute 
difference 
ACR90 (14 weeks): 

Upper respiratory 
infection, n: NR 

Other infections 
Urinary tract infection, n:  
D1: 1 
D2: NR 
D3: NR 
D4: 2 
Overall: 3 

Other infections (specify), 
n:  
D1: NR 
D2: Sepsis: 2 
D3: Cellulitis: 1 
D4: Cellulitis: 1,  
Sepsis: 2,  
lower RTI: 1,  
Overall: 7 

Other GI symptoms, n:  
D1: 0 
D2: Colitis: 1, Diarrhoea: 1 
D3: 0 
D4: 0 
Overall: 2 

Other 

Infusion/injection site 
reactions, n:  
D1: 4 
D2: 10 
D3: 5 
D4: 5 
Overall: 24 

Infective arthritis, n:  
D1: 0 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

D1: 0.8 
D2: 0.8, P = 1.000 
D3: 2.2, P = 0.344 
D4: 0.0, P = 0.412 

ACRIO (24 weeks): 
D1: 0.8 
D2: 2.3, P = 0.314 
D3: 5.6, P = 0.028 
D4: 2.2, P = 0.344 

ACR-N (14 weeks): 
D1: 0.00 (-28-25.50) 
D2: 10.50 (-11.80-42.60), 

P = 0.042 
D3: 28.20 (0.00-60.00), 

P = 0.001 
D4: 25.00 (0.00-54.50), 

P = 0.001 

ACR-N (24 weeks): 
D1: 0.00 (-25.00-22.20) 
D2: 0.00 (-25.40-37.10), 

P = 0.151 
D3: 36.60 (0.00-60.40), 

P = 0.001 
D4: 28.60 (0.00-55.30), 

P = 0.001 
 

D2: 1 
D3: 0 
D4: 0 
Overall: 1 

Bacterial arthritis, n:  
D1: 0 
D2: 0 
D3: 0 
D4: 1 
Overall: 1 

Subcutaneous abscess, n:  
D1: 0 
D2: 0 
D3: 1 
D4: 0 
Overall: 1 

Skin laceration, n:  
D1: 0 
D2: 1 
D3: 0 
D4: 0 
Overall: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Keystone et al., 
2009 and 2010, 
Go-Forward97,98 

Country and 
setting 
Multinational 

Source of 
funding 
Centocor 
Research and  
development 

Research 
objective 
Evaluate efficacy 
and safety of GOL 
intx of patients with 
active RA despite 
MTX therapy 

Study design 
Controlled Trials 

Overall N 
444 

Duration of study 
24 weeks with 
open label 
extension up to 52 
weeks 

Quality rating  
Good  
 

Inclusion 
Criteria 
• 18 years of 

age or older 
• Diagnosis of 

RA for at least 
3 mos before 
screening 

• Stable MTX 
dose of 15 
mg/week or 
greater but 25 
mg/week or 
less during 4-
week period 
immediately 
preceding 
screening 

• Tolerated 15 
mg/ week or 
greater of 
MTX for at 
least 3 mos 
before 
screening and 
have active 
RA. 

• Patients taking 
NSAIDs or 
other 
analgesics for 
RA had to be 
taking stable 
dose for at 
least 2 wks 
before first 

Interventions, dose 
D1: MTX: dosage NR 

but stable 
throughout 24 
week study 
period. Patients 
with less than 
20% improvement 
in SJC and TJC 
by week 16 began 
receiving 50mg 
GOL/4wks for 
remainder ofstudy 
Placebo 

D2: GOL: 100mg 
every 4 weeks 
Placebo: Patients 
with = 20% 
improvement in 
SJC and TJC and 
TJC at week 16 
began receiving 
active MTX 
forremainder 
ofstudy 

D3: MTX: stable 
dose, NR (looks 
likely to be 
15mg/wk not 
explicit in 
methods) 
GOL: 50mg every 
4 weeks. Patients 
with <20% 
improvement in 
SJC and TJC at 

Mean disease duration, 
median (IQR) 
D1: 6.5 (3.1-11.9) 
D2: 5.9 (2.4-12.2) 
D3: 4.5 (2.1-9.7) 
D4: 6.7 (2.4-14.3) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, 
median (IQR) 
D1: 21.0 (14.0-34.0) 
D2: 22.0 (14.0-32.0) 
D3: 26.0 (16.0-39.0) 
D4: 23.0 (15.0-33.0) 

Swollen Joint Count, 
median (OQR) 
D1: 12.0 (8.0-19.0) 
D2: 11.0 (8.0-17.0) 
D3: 13.0 (8.0-22.0) 
D4: 12.0 (8.0-18.0) 

Corticosteroid use, % 
D1: 65.4 
D2: 67.7 
D3: 75.3 
D4: 69.7 

DMARD use, other than 
MTX % 
D1: 70.7 
D2: 75.9 
D3: 78.7 

ACR    
ACR 20: 
At 14 weeks: 
D1: 33.1 
D2: 44.4%, P = 0.059 
D3: 55.1, P = 0.001 
D4: 56.2, P = 0.001 

ACR 50: 
At 14 weeks: 
D1: 9.8 
D2: 20.3, P = 0.016 
D3: 34.8, P = 0.001 
D4: 29.2, P = 0.001 

ACR 70: 
At 14 weeks: 
D1: 3.8 
D2: 7.5, P = 0.184 
D3: 13.5, P = 0.008 
D4: 9.0, P = 0.104 

DAS     
D1: DAS28 (ESR) 

remission: 14 weeks: 
1.5%, 24 weeks: 6.0%, 
EULAR responders 
(DAS28 calculated 
using ESR): 14 weeks: 
44.4%, 24 weeks: 
42.1% 

D2: DAS28 (ESR) 
remission: 14 weeks: 
8.3%, P = 0.010,  

 EULAR responders 
(DAS28 calculated 
using ESR): 14 weeks: 
59.4%, P= 0.014; D3: 

Attrition/withdrawal 
Overall, n:  
D1: 10 
D2: 9 
D3: 2 
D4: 7 
Overall: 28 

Withdrawals due to 
adverse events, n:  
D1: 6 
D2: 6 
D3: 2 
D4: 5 
Overall: 19 

Withdrawals due to lack of 
efficacy, n:  
D1: 2 
D2: 1 
D3: NR 
D4: NR 
Overall: 3 

Adherent/compliant, n:  
D1: 123 
D2: 125 
D3: 87 
D4: 82 
Overall: 417 
 
D1: 1 lost to follow-up, 1 

"other" 
D2: 1 discontinued oral 

study agent 
D3: NR 
D4: 1 lost to follow-up, 1 

discontinued oral study 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

dose of study 
agent. 

• Patientstaking 
oral 
corticosteroids 
had to have 
been receiving 
a stable dose 
equivalent to 
10 mg/day or 
less of PRED 
for at least 2 
wks before 
first dose of 
study agent. 

Exclusion 
Criteria 
• Known 

hypersensitivit
y to human 
immunoglobuli
n proteins or 
other 
components of 
GOL 

• Prior use of 
any anti-TNF 
agent, RIT or 
cytotoxic 
agents 

• Prior use of 
ANK 

• DMARDs 
other than 
MTX or 
intravenous, 

week 16 began 
receiving 100mg 
of GOL/4 wks 
forremainder 
ofstudy 

D4: MTX: Stable dose 
and frequency NR 
GOL: 100mg/4wks 

Number in group 
D1: 133 
D2: 133 
D3: 89 
D4: 89 

Mean age, years 
(SD) 
D1: 52 (42-58) 
D2: 51 (42-59) 
D3: 52 (43-57) 
D4: 50 (45-56) 

Sex, % female 
D1: 82 
D2: 105 
D3: 72 
D4: 72 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

D4: 75.3 

MTX naïve, % 
NR 

Baseline DAS score, n 
(CI) 
 
D1: DAS28 using CRP: 

4.860 (4.194-5.480); 
DAS28 using ESR: 
6.111 (5.260-6.574) 

D2: DAS28 using CRP: 
4.803 (4.151-5.558); 
DAS28 using ESR: 
6.013 (5.198-6.800) 

D3: DAS28 using CRP: 
5.100 (4.060-5.651); 
DAS28 using ESR: 
6.105 (5.366-6.940) 

D4: DAS28 using CRP: 
4.902 (4.320-5.521); 
DAS28 using ESR: 
5.905 (5.292-6.805) 

Required treatment for 
latent TB (%) 
D1: 23.3 
D2: 19.5 
D3: 20.2 
D4: 19.1 

 

DAS28 (ESR) 
remission: 14 weeks: 
15.7%, P<0.001; 
EULAR responders 
(DAS28 calculated 
using ESR): 14 weeks: 
70.8%, P<0.001;  

D4: DAS28 (ESR) 
remission: 14 weeks: 
18.0%, P<0.001; 
EULAR responders 
(DAS28 calculated 
using ESR): 14 weeks: 
75.3%, P<0.001;  

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, mean 
difference/absolute 
difference 
ACR90 (14 weeks): 
D1: 0.8 
D2: 0.8, P = 1.000 
D3: 2.2, P = 0.344 
D4: 0.0, P = 0.412 

ACR-N (14 weeks): 
D1: 0.00 (-28-25.50) 
D2: 10.50 (-11.80-42.60), 

P = 0.042 
D3: 28.20 (0.00-60.00), 

P = 0.001 

agent 

Overall adverse events 
reported, n:  
D1: 89 
D2: 98 
D3: 87 
D4: 78 
Overall: 352 

Serious adverse events 
Death, n:  
D1: NR 
D2: 1 
D3: NR 
D4: NR 
Overall: 1 

Malignancies 
Lymphoma or leukemia, n: 
NR 

Skin cancer (basal cell or 
squamous cell), n:  
D1: 1 
D2: 2 
D3: NR 
D4: NR 
Overall: 3 

Other cancer (specify), n:  
D1: NR 
D2: NR 
D3: NR 
D4: Breast: 1 
Overall: 1 

Respiratory events 
Tuberculosis: NR  
Pneumonia, n: NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

intramuscular, 
or intra-
articular 
corticosteroids 
within 4 weeks 
before first 
dose of study 
agent or 
alefacept or 
efalizumab 
within 3 mos 
beforefirst 
dose of study 
agent. 

 

D4: 25.00 (0.00-54.50), 
P = 0.001 

 

Upper respiratory 
infection, n: NR 

Other infections 
Urinary tract infection, n:  
D1: 1 
D2: NR 
D3: NR 
D4: 2 
Overall: 3 

Other infections (specify), 
n:  
D1: NR 
D2: Sepsis: 2 
D3: Cellulitis: 1 
D4: Cellulitis: 1,  
Sepsis: 2,  
lower RTI: 1,  
Overall: 7 

Other GI symptoms, n:  
D1: 0 
D2: Colitis: 1, Diarrhoea: 1 
D3: 0 
D4: 0 
Overall: 2 

Other 

Infusion/injection site 
reactions, n:  
D1: 4   D2: 10 
D3: 5    D4: 5 
Overall: 24 

Infective arthritis, n:  
D1: 0   D2: 1 
D3: 0   D4: 0 
Overall: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Bacterial arthritis, n:  
D1: 0   D2: 0 
D3: 0   D4: 1 
Overall: 1 

Subcutaneous abscess, n:  
D1: 0   D2: 0 
D3: 1   D4: 0 
Overall: 1 

Skin laceration, n:  
D1: 0   D2: 1 
D3: 0   D4: 0 
Overall: 1 
 
Adverse events at 52 

weeks- N (%) and 
Events per 100 patient 
yrs 

Any adverse event  
D1:98 (73.7) 546 (486 to 

612)  
D2: 108 (81.2) 514 (471 to 

560)  
D3: 167 (78.8) 459 (425 to 

495)  
D4:122 (85.9) 595 (552 to 

641)  
Serious adverse events  
D1: 6 (4.5) 15 (6 to 29)  
D2: 16 (12.0) 28 (19 to 40)  
D3: 17 (8.0) 14 (9 to 22)  
D4: 26 (18.3) 34 (24 to 46)  
Any infection  
D1:42 (31.6) 132 (104 to 

167)  
D2: 69 (51.9) 133 (112 to 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

158)  
D3:98 (46.2) 114 (98 to 

133)  
D4:75 (52.8) 156 (135 to 

181)  
Serious infections  
D1:1 (0.8) 2 (0 to 10)  
D2:5 (3.8) 8 (3 to 15)  
D3:4 (1.9) 3 (1 to 8)  
D410 (7.0) 10 (5 to 18)    

 
  



 

E-222 
 

Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Kievit et al., 
2008,99 DREAM  

Country and 
setting 
The Netherlands 

Source of 
funding 
Dutch affiliations of 
Wyeth 
Pharmaceuticals, 
Abbott 
Pharmaceuticals 
and Roche 
Pharmaceuticals 
enabled data 
collection for 
DREAM cohort. 
Sponsors had no 
influence on 
content of this 
manuscript. 
Funding from 
Dutch National 
Health Insurance 
Board 

Research 
objective 
Evaluate effects of 
ADA, ETN and IFX 
on disease activity, 
functional ability, 
QOL and 

Inclusion 
Criteria 
• All RA patients 

seen in 11 
rheumatology 
centers who 
started for first 
time on 1 of 
anti-TNFa 
agents.  

• In 
Netherlands, 
patients can 
start with an 
anti-TNFa 
treatment 
when they 
have at least 
moderate 
disease 
activity 
(Disease 
Activity Score 
(DAS28) > 3.2 
and failed on 
at least 2 
DMARDs 
including MTX 
(MTX) at an 
optimal dose 
of 25 
mg/week. 

Exclusion 
Criteria 
NR 
 

Interventions, dose 
D1:  
• ADA Patients 

starting with ADA 
and ETN did so at 
registered dose in 
97% and 98% of 
cases, respectively.  

• Within 12 mos, 
7.1% and 4.8% of 
ADA and ETN 
patients had a dose 
increase.  

• Median of12-month 
averaged dose was 
40 mg per 2 weeks 
for ADA. 

D2:  
• ETN Patients 

starting with ADA 
and ETN did so at 
registered dose in 
97% and 98% of 
cases, respectively.  

• Within 12 mos, 
7.1% and 4.8% of 
ADA and ETN 
patients had a dose 
increase.  

• Median of12- 
month averaged 
dose was 50 mg 
per week for ETN. 

D3:  
• IFX patients started 

in 80% of cases 

Mean disease duration, 
years 
D1: 7.7 
D2: 6 
D3: 7.7 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score 
D1: 5.3 
D2: 5.5 
D3: 5.2 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value) 
Number of previous 

ACR  
NR 

HAQ, mean (SD) 
Absolute difference in 
HAQ from baseline at 3, 6, 
9, and 12 mos: 
At 3 mos, decrease: 
D1: -0.35 (0.5) 
D2: -0.33 (0.5) 
D3: -0.19 (0.5) 

At 6 mos, decrease: 
D1: -0.42 (0.5) 
D2: -0.35 (0.5) 
D3: -0.23 (0.5) 

At 9 mos, decrease: 
D1: -0.4 (0.5) 
D2: -0.36 (0.6) 
D3: -0.26 (0.5) 

At 12 mos, decrease: 
D1: -0.42 (0.6) 
D2: -0.35 (0.6) 
D3: -0.26 (0.5) 

D1: Missing HAQ values, 
all groups combined(%): 
baseline 9.9  
• 3 mos 9.2 
• 6 mos 12.2 
• 9 mos 15.6 
• 12 mos 16.3. 

 
P value for ADA 
compared to IFX: P = 0.05 
for all time points 

Overall 
Overall 
attrition/withdrawal, n (%): 
D1: 22 
D2: 21 
D3: 31 
Overall:  
• IFX compared to ADA, 

P = 0.049 
• IFX compared to ETN, P 

= 0.024 
• Overall: occurrence of 

adverse events was 
reason for 
discontinuation in 48% 
of patients 

• Overall: 33%reason was 
a lack of efficacy 

Adherent/compliant, n:  
• After discontinuation 

ofinitial anti-TNFa 
treatment, 42% of ADA 
and ETN users switched 
to another anti-TNFa 
treatment, and 67% of 
IFX switched.same anti-
TNFa treatment was 
rechallenged in 8%, 
15% and in 2%, 
respectively.  

• Another option was to 
start with one 
ofconventional DMARD 
therapies, which 
occurred in 27% ofADA 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

medication costs 

Study design 
Prospective cohort 
comparison 

Overall N 
N: 707 
Between February 
2003 and August 
2007, 916 patients 
were included. In 
total, 707 patients 
had at least 1-year 
follow-up and fully 
accessible data at 
time of analysis 
(August 2007). 

Duration of study 
One year 

Quality rating  
Fair 
 

with an average 
dose of 3 mg/kg per 
8 weeks, in 18% of 
cases with an 
average dose of 4 
mg/kg per 8 weeks 
and 2% started with 
higher dosages.  

• All patients who 
started with 
average dose of 4 
mg/kg dose did 

Number in group 
D1: 267 
D2: 289 
D3: 151 

Mean age, years 
(SD) 
D1: 55.1 
D2: 54.6 
D3: 57.8 

Sex, % female 
D1: 70.0 
D2: 68.9 
D3: 70.2 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

DMARDs 
D1: 3 
D2: 3 
D3: 3 

HAQ 
D1: 1.3 
D2: 1.4 
D3: 1.4 

With one or more erosions 
(%) 
D1: 71.7 
D2: 65.3 
D3: 72.7 
 

• P value for ETN 
compared to IFX: P = 
0.05 only at 3 mos 

DAS  
D1: Absolute difference in 

DAS28 from baseline 
at 3, 6, 9, and 12 mos 
(values are means with 
SD): 3 mos, decrease -
1.6 (1.3) 

• EULAR response 76%*, 
6 mos, decrease -1.8 
(1.4) 

• EULAR response 78%*, 
9 mos, decrease -1.8 
(1.4) 

• EULAR response 79%*, 
12 mos, 

SF-36  
NR 

Radiographic measures  
NR 

Quality of life scales  
NR 

Others  
• Mean score and 95% 

CI, at each follow up for 
DAS28, SF-36, and 
HAQ were presented in 
graphs, so numbers are 
NR.  

• Repeated measures 
analyses (linear mixed 
model) showed 

patients, 25% of ETN 
patients and 20% of IFX 
patients.  

• Remaining patients did 
not start with another 
consecutive treatment 
after stopping with initial 
anti-TNFa treatment, but 
they remained on their 
co-medication.  

• Complete data of first 12 
mos after treatment 
initiation with a TNF 
blocking agent were 
analysed on an ITT 
basis.  

• This means that all 
patients were analysed 
ingroup of medication 
on which they initially 
started, regardless of 
whether they received 
or adhered that 
treatment for full 12 
mos. 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

significant differences in 
DAS28 course over 12 
mos between IFX and 
both ADA and ETN 
patients (P = 0.001) and 
between ADA and ETN 
patients (P = 0.031). 

• Figures for HAQ and 
EQ-5D show same 
trend: functionality and 
QoL was best for ADA 
patients. 
However,repeated 
measures analyses did 
not show any significant 
differences. 

 

NR 
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

Author, year, 
study name, if 
applicable 
Kim et al., 
2007100 

Country and 
setting 
Korea; 
multicenter 

Source of 
funding 
Abbott 
Laboratories 

Research 
objective 
To investigate 
the efficacy 
and safety of 
40 mg ADA 
with MTX 
versus placebo 
with MTX in 
Korean RA 
patients with 
an insufficient 
responses to 
MTX 

Study design 
Controlled 
Trials 

Overall N 
128 

Duration of 

Inclusion 
Criteria 
• Treatment 

resistant  
• ≥18 yrs old 
• Met ACR 

criteria for 
diagnosis of 
active RA 

• ≥ 6 swollen 
joints and ≥ 
9 tender 
joints at both 
screening 
and baseline 
visits 

• Received at 
least 1 prior 
DMARD 
other than 
MTX but 
could have 
had efficacy 
failures to no 
more than 4 
standard 
DMARDs 
other than 
MTX 

• Been treated 
with MTX for 
at least 6 
mos  

• Been 
receiving 
stable 

Comparisons 
(dosage and 
frequency) 
D1:  
• MTX: dose NR 
• ADA: 40 mg, 

every other 
week 

D2:  
• MTX: NR 
• Placebo 

Number in group 
D1: 65 
D2: 63 
Overall: 128 

Mean age (years) 
D1: 48.5 
D2: 49.8 
Overall: NR 

Sex, % female 
D1: 95.4 
D2: 85.7 
Overall: 90.6 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease 
duration, years 
D1: 6.8 (4.2) 
D2: 6.9 (4.5) 
Overall: NR 

TJC, mean 
D1: mean (SD): 19.2 

(9.2) 
D2: mean (SD): 20.3 

(8.6) 
Overall: NR 

SJC, mean  
D1: mean (SD): 12.2 
(5.6) 
D2: mean (SD): 12.8 
(5.8) 
Overall: NR 

Corticosteroid use, 
% 
NR 

DMARD use, %:  
D1: 100 
D2: 100 
Overall: 100 

MTX naïve, %:  
D1: 0 
D2: 0 
Overall: 0 

Treatment resistant, 
%:  
D1: 100 
D2: 100 
Overall: 100 

ACR mean 
difference/ absolute 
difference (CI/SD/P 
Value): 
ACR 20:  
D1: 61.5  
D2: 36.5 
Overall: P<0.01 

ACR 50:  
D1: 43.1 
D2: 14.3 
Overall: P<0.001 

ACR 70:  
D1: 21.5 
D2: 7.9 
Overall: P< 0.05 

HAQ, mean 
difference/ absolute 
difference (CI/SD/P 
Value):  
Disability Index of the 
KHAQ, mean (SD) 
D1: -0.5 (0.55)  
D2: -0.2 (0.50) 
Overall: P=0.002 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
Overall 
attrition/withdrawal 
(n):  D1: 6 
D2: 4 
Overall: 10 

Withdrawals due to 
adverse events (n):  
D1: 4 
D2: 4 
Overall: 8 

Adherent/compliant (n
):  
D1: 59 
D2: 59 
Overall: 118 

Overall adverse 
events reported (n):  
D1: 84.6% 
D2: 82.5% 
Overall: NR 

Serious adverse 
events: 
Death (n):  
D1: 1 
D2: NR 

Malignancies: 
Lymphoma or 
leukemia (n):  
D1: 0 
D2: 0 
Overall: 0 

Skin cancer (basal 

Quality rating for 
efficacy/effectiveness
?  
Fair 

Quality rating for 
observational studies  
NR 
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

study 
24 wks 

dosage for at 
least 4 wks 
prior to 
screening 

Exclusion 
Criteria 
• Patients with 

acute 
inflammatory 
joint 
diseases 
other than 
RA 

• Active 
Listeria or 
tuberculosis 
infection 

• Positive 
serology for 
human 
immuno-
deficiency 
virus 
antibody, 
hepatitis B 
surface 
antigen, or 
hepatitis C 
antibody 

• Calcified 
granuloma 
and/or 
pleural 

 

Patients with early 
RA, three years or 
less, %:  
NR  

Baseline DAS score 
NR 

Required treatment 
for latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life 
scales, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
Duration of morning 
stiffness, mean (SD) 
D1: -116.7 (165.3) 
D2: -16.7 (166.5) 
Overall: NR 

Others, (please 
name); mean 
difference/absolute 
difference (CI/SD/P 
Value):  
TJC, mean (SD):  
D1: -9.5 (9.61) 
D2: -3.4 (11.50) 
Overall: P=0.002 

SJC mean (SD): 
D1: -7.9 (6.78) 
D2: -2.0 (7.17) 
Overall: P<0.001 

CRP, mg/L, mean 
(SD): D1: -1.4 (3.23) 
D2: -0.4 (1.94) 
Overall: P=0.001  

cell or squamous 
cell) (n):  
D1: 0 
D2: 0 
Overall: 0 

Other cancer 
(specify) (n):  
D1: 0 
D2: 0 
Overall: 0 

Respiratory events: 
Pneumonia (n):  
D1: 2 
D2: NR 
Overall: NR 

Upper respiratory 
infection (n):  
D1: 18 
D2: 18 
Overall: 36 

Other infections: 
NR 

GI: 
NR 

Other: 
Infusion/injection site 
reactions (n):  
Injection site pain:  
D1: 2 
D2: 5 
Overall: 7 

Headache (n):  
D1: 4 
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

Physician's Global 
Assessment of 
Disease Activity, mm 
VAS, mean (SD):  
D1: -29.2 (27.48) 
D2: -9.6 (26.47) 
Overall: P < 0.001  

Patient's Global 
Assessment of 
Disease Activity, mm 
VAS, mean (SD): 
D1: -23.7 (26.54) 
D2: -10.7 (24.85) 
Overall: P = 0.004  

Patient's Global 
Assessment of Pain, 
mm VAS, mean (SD):  
D1: -23.7 (22.86) 
D2: -7.3 (27.50) 
Overall: P < 0.001 

D2: 3 
Overall: 7 

Vasovagal attack: 
D1: 1 
D2: NR 
Overall: NR 

Acute respiratory 
distress syndrome:  
D1: 1  
D2: NR 
Overall: NR 

Cough: 
D1: 7 
D2: 2 
Overall: 9 

Rhinorrhea:  
D1: 6 
D2: 1 
Overall: 7 

Fatigue (n): 
D1: 5 
D2: 3 

Pruritus (n): 
D1: 4 
D2: 1 

Alanine 
aminotransferase 
increased (n): 
D1: 4 
D2: 0 

Aspartate 
aminotransferase 
increased (n):  
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

D1: 4 
D2: 1 

Hypercholesterolemia 
(n):  
D1: 4 
D2: 0 

RA flare-up (n):  
D1: 0 
D2: 4 
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Study  
Characteristic
s   

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes 

Adverse Events, 
% 

Analysis 
and 
Quality 
Rating 

Author, yr: 
Kirwan et al., 
2004101 

Country, 
Setting: 
Belgium, 
Sweden, and 
United 
Kingdom, 
multicenter 
(16) 

Funding: 
Astra-Zeneca 

Research 
Objective: 
To compare 
BUD, a locally 
acting 
glucocorticoid 
with minimal 
systemic 
exposure, with 
conventional 
glucocorticoid 
txt and 
placebo in RA 

Study Design: 
RCT 

Overall N: 
143 

Study 

Inclusion 
Criteria: 
• Age 18 to 80 yrs 
• Diagnosed 

according to 
ACR criteria 

• Functional class  
I-III 

• Stable doses of 
NSAIDs (30 ds) 
and/or DMARDs 
(90 ds) 

Exclusion 
Criteria: 
• Pregnant or 

lactating 
• Glucocorticoids 

by any route for 
at least 30 ds 

• Systemic lupus 
erythematosus 

• Polymyalgia 
rheumatica 

• Psoriatic 
arthropathy 

• Spondylo-
arthropathy 

• Smyloidosis 
• Active peptic 

ulcer disease 
• Uncontrolled DM 
• Other significant 

disease 

Interventions, 
dose: 
D1: BUD (3 mg/d) 
D2: BUD (9 mg/d) 
D3: PNL (7.5 mg/d) 
D4: Placebo 

N: 
D1: 37 
D2: 36 
D3: 39 
D4: 31 

Mean age, yrs: 
D1: 54.2 
D2: 57.8 
D3: 53.4 
D4: 54.7 

Sex, % female: 
D1: 70 
D2: 77 
D3: 62 
D4: 77 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 13.1 
D2: 8.5 
D3: 7.0 
D4: 7.2 

TJC, mean: 
D1: 14.2  
D2: 11.8 
D3: 12.3  
D4: 12.6 

SJC, mean: 
D1: 12.9  
D2: 9.8 
D3: 11.6  
D4: 11.8 

DMARD use, %: 
D1: 76  
D2: 69 
D3: 67  
D4: 65 

Corticosteroid 
use, % 
NR 

MTX naive, %: 
NR 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Functional capacity and 
health related quality of life 
are secondary outcomes for 
this study 

ACR20, %:  
D1:  22  
D2:  42 
D3:  56 
D4:  25 
D2 vs D3, P =  0.11 

TJC:  
D1:  2.23 (-0.63 to 5.1) 
D2:  3.65 (0.75 to 6.54) (P < 
0.05) 
D3:  4.83 (2.01 to 7.65) (P < 
0.001) 

SJC:  
D1:  1.53 (0.92 to 3.98)  
D2:  3.81 (1.3 to 6.52) (P < 
0.01) 
D3:  3.67 (1.25 to 6.09) (P < 
0.01) 

Pain:  
D1:  6.6 (-5.8 to 18.9)  
D2:  11.4 (-1.3 to 24)  
D3:  22.3 (10 to 34.6) (P < 
0.001) 

DAS, patient:  
D1:  7.9 (-4.7 to 20.5)  
D2:  16.4 (3.6 to 29.3) (P < 
0.05) 
D3:  24.5 (12.1 to 37) (P < 

Overall:  
D1: 89 
D2: 94 
D3: 85 
D4: 90 

SAEs: 
D1: 5 
D2: 0 
D3: 5 
D4: 6 

Abdominal Pain: 
D1: 11 
D2: 8 
D3: 10 
D4: 6 

Headache: 
D1: 11 
D2: 14 
D3: 15 
D4: 3 

URTI: 
D1: 19 
D2: 11 
D3: 15 
D4: 3 
 

Overall 
Attrition 
Rate, %: 
16 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study  
Characteristic
s   

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes 

Adverse Events, 
% 

Analysis 
and 
Quality 
Rating 

Duration:  
12 wks 
 

• Local or 
systemic 
infection 

Allergy to BUD or 
other 
glucocorticoids; 
txt w/ live 
viruses (i.e., 
polio) or live 
bacteria (i.e., 
tubercle bacilli) 
during previous 
90 days 

• Undergone 
resection of 
stomach or 
more than 100 
cm of small 
bowel 

Baseline DAS, 
mean: 
NR 

HAQ: 
D1: 1.61 
D2: 1.57 
D3: 1.51 
D4: 1.52 

0.001) 

DAS, physician:  
D1:  0.25 (-0.12 to 0.62)  
D2:  0.45* (0.07 to 0.82) (P < 
0.05) 
D3:  0.66 (0.3 to 1.03) (P < 
0.001) 

HAQ:  
D1:  0.009 (-0.19 to 0.21)  
D2:  0.107 (-0.31 to 0.09)  
D3:  0.383 (0.188 to 0.578)  
(P < 0.001) 
 
Difference: 
D3 vs. D1: 0.393; P < 0.001 
D3 vs. D2: 0.276; P < 0.01 

SF-36:  
D1:  2 (-2 to 6)  
D2:  3.7 (-0.4 to 7.8)  
D3:  7.4 (3.5 to 11.4) (P < 
0.001) 
  
SF-36 Mental Subscale  
D1:  4.8 (-0.8 to 10.4)  

D2:  6.0 (0.4 to 11.7) ( D3 vs 
D1; P < 0.05) 
D3:  7.2 (1.7 to 12.8) (D3 vs 
D2; P < 0.001) 
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Study  
Characteristic
s  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Klareskog, 
200492; van der 
Heijde, 2005102,  
van der Heijde, 
2006103, van 
der Heijde, 
2006104 
 
TEMPO study 

Country, 
Setting: 
Multinational 
(Europe), 
multicenter 

Funding: 
Wyeth 
Research 

Research 
Objective: 
To compare 
safety and 
efficacy of 
combination of 
ETA and MTX 
with 
monotherapies 
in pts with RA 
who had failed 
previous 
DMARD txt 

Study Design: 
RCT 

Inclusion Criteria: 
• Age ≥ 18 
• Diagnosed 

according to 
ACR criteria 

• Functional class  
I-III 

• Less than 
satisfactory 
response to at 
least 1 DMARD 
other than MTX 

• Duration 6 mos 
to 20 yrs 

• RA defined as > 
10 swollen and > 
12 painful joints 
and at least one 
of:  
ESR > 28 mm/h, 
CRP > 20 mg/L, 
or morning 
stiffness for > 45 
minutes 

• Folic acid 5 mg 
twice per wk 

• NSAIDs 

Exclusion 
Criteria: 
• TNF antagonist, 

any immuno-
suppressive 
drugs w/in 6 mos 

• Any 

Interventions, 
dose: 
D1: MTX (20 mg/wk) 
D2: ETA (25 mg 2x 
wkly) 
D3: ETA (25 mg 2x 
wkly) + MTX (7.5 
titrated to 20 mg/wk) 

N: 
D1: 228 (152) 
D2: 223 (163) 
D3: 231 (188) 
Overall (at 2yrs): 
503 

Mean age, yrs: 
D1: 53 
D2: 53.2 
D3: 52.5 
Overall (at 2yrs): 
52.1 

Sex, % female: 
D1: 79 
D2: 77 
D3: 74 
Overall (at 2yrs): 76 

Race, % white: 
D1: 98 
D2: 99 
D3: 98 
Overall (at 2yrs): 99 

Mean disease 
duration, yrs: 
D1: 6.8  
D2: 6.3 
D3: 6.8 

TJC, mean: 
D1: 33.1  
D2: 35 
D3: 34.2 

SJC, mean: 
D1: 22.6  
D2: 23 
D3: 22.1 

DMARD use, %: 
NR 

Corticosteroid use, 
% 
D1: 64  
D2: 57 
D3: 62 

MTX naive, %: 
D1: 58  
D2: 58 
D3: 56 

Txt resistant, %: 
Overall: 100 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 

At 24 weeks 

AUC of ACR-N, %-yrs: 
D1:  12.2 
D2:  14.7  
D3:  18.3 (P < 0.0001) 

ACR20, %:  
D1:  75 
D2:  76 
D3:  85 (P =  0.0151)  

ACR50, %:  
D1:  43 
D2:  48 
D3:  69 (P < 0.0001) 

ACR70, %:  
D1:  19 
D2:  24 
D3:  43 (P < 0.0001) 
 
At 52 weeks 

DAS < 1.6 remission, %:  
D1:  13 
D2:  16 
D3:  35 (D3 vs. D2:  P < 
0.0001; D2 vs. D1:   P =  
0.5031) 

HAQ, decline:  
D1:  0.65 
D2:  0.7 
D3:  1.0 (P < 0.05) 
D3 therapy significantly 
more likely to attain HAQ 
DI similar to population 

Overall:  
D1: 81 (87) 
D2: 86 (92) 
D3: 81 (86) 

Infections: 
D1: 64 (75) 
D2: 59 (71) 
D3: 67 (76) 

Serious Infections: 
D1: 4 (7) 
D2: 4 (6) 
D3: 4 (6) 

Infusion or 
injection reaction: 
D1: 2 (2) 
D2: 21 (21) 
D3: 10 (11) 

Abdominal Pain: 
D1: 18 
D2: 12 
D3: 18 

Hypertension: 
D1: 5 
D2: 13 
D3: 9 

Headache: 
D1: 14 
D2: 15 
D3: 15 

Nausea: 
D1: 32 (39) 
D2: 10 (13) 

Overall 
Attrition 
Rate, %: 
52 wks: 23.5  
2 Yrs: 38.4 

ITT Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study  
Characteristic
s  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Overall N: 
686 (2 yr 
results: 503) 

Study 
Duration:  
52 wks (2 yrs, 
100 wks) 
 

investigational 
drug or biologic 
agent w/in 3 mos 
DMARD or css 
injection w/in 4 
mos 

• Previous txt with 
MTX if pt 
experienced 
clinically toxic 
side effects or 
had no response 
 

D1: 5.5  
D2: 5.7 
D3: 5.5 

Sharp: 
D1: 26.8  
D2: 21.8 
D3: 21.8 

JSN:  
D1: 13.3 
D2: 11.5 
D3: 10.3 
 

norms (< 0.5) than 
monotherapy  

Radiograhic outcomes  

Total Sharp Score 
change:  
D1:  0.28 
D2:  0.52 
D3: -0.54;  
D3 vs D2; P =  0.0006 
D2 vs D1; P = 0.047 

Erosion score change:  
D1:  1.68 
D2:  0.21 
D3: -0.30;  
D3 vs D2; P =  0.0001 
D2 vs D1; P = 0.008 

JSN score change:  
D2:  0.32 
D3: -0.23; P =  0.0007 
 
At 2 years 

Total Sharp score 
change: D1:  1.12 
D2:  1.10 
D3: -0.56; P =  0.05 
D3 vs D2; P =  0.05 
D2 vs D1; P =  NR 

Erosion score change 
D2: 0.36 
D3:  -0.76 
P < 0.05 
 
JSN score change 

D3: 24 (29) 



 

E-233 
 

Study  
Characteristic
s  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

D2:  0.74 
D3:  0.20; P =  NS, NR 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics 
and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes 

Adverse Events, 
% 

Analysis and 
Quality 
Rating 

Author, yr: 
Kremer, 2002105 

Country, 
Setting: 
US and 
Canada, 
multicenter (20 
outpatient 
practice 
centers) 

Funding: 
Aventis 
Pharmaceutical
s 

Research 
Objective: 
To evaluate 
efficacy and 
safety of LEF 
vs. Placebo 
when added to 
ongoing stable 
dose MTX 
therapy in pts 
with persistently 
active RA 

Study Design: 
RCT 

Overall N: 
263 

Study 
Duration:  

Inclusion Criteria: 
• Age: 18 or 75 
• Diagnosed with 

RA according to 
ACR criteria: 
Active:>9 tender 
joints, >6 sollen 
joints, >45 
mornign stiffness 

• Previous use of 
DMARDs: Failed 
in 11 pts 

• Other (Please 
include 
concomitant drugs 
that are allowed)? 
MTX (15-20mg/wk 
or 10-15mg/wk if 
max tolerated 
dose) for at least 6 
mos, AND stable 
dosing for at least 
8 wks 

Exclusion Criteria: 
• Pregnant or 

lactating 
• Prior txt with: 

prohibited 
DMARDs in past 
30 ds 

• Impaired renal or 
hepatic system: 
Hep B or C, 3 or 
more elevations of 
AST or ALT, 

Interventions, 
dose: 
D1: MTX + LEF 
D2: MTX + 
Placebo 

Methotrexate: 
15 -20 mg/wk or 
10 -15 mg/wk if 
toleration 
problems 

Leflunomide: 
100 mg 2 ds 
then 10mg/d or 
10mg/every 
other d if 
adverse effects 

Placebo: Folate 
1 mg/d for ALL 

N: 
D1: 130 
D2: 133 

Mean age, yrs: 
D1: 55.6 
D2: 56.6 

Sex, % female: 
D1: 76.2 
D2: 80.5 

Race, % white: 
D1: 90.8 
D2: 87.2 
 

Mean disease 
duration, yrs: 
D1: 10.5 
D2: 12.7 

TJC, mean: 
D1: 26.9 
D2: 26.4 

SJC, mean: 
D1: 17.3 
D2: 18.7 

DMARD use, %: 
NR 

Corticosteroid 
use, %: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Patients with Early 
RA (≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

HAQDI: 
D1: 1.6 
D2: 1.5 
 

ACR20:  
• LEF 46.2%; Placebo 

19.5% P <0.001 

HAQ: 
• LEF -0.42 
• Placebo -0.09  

P < 0.001 
• SF-36: LEf + 6.8 

Placebo + 0.3 P < 
0.001 

 

Overall:  
D1: 89.2 
D2: 89.5 

Infections: 
D1: 40.8 
D2: 51.9 

Dizziness: 
D1: 7.7 
D2: 5.3 

Headache: 
D1: 10 
D2: 8.3 

Nausea: 
D1: 16.2 
D2: 11.3 

URTI: 
D1: 22.3 

D2: 24.1 

Adherence: 
Overall, 98% 
adherent 
Mean adherence 

Adherence:  
• Rates 80 120%  
• Lef 87.7%  
• Placebo 90.2% 

Overall 
Attrition Rate, 
%: 
Discontinuatio
n Rates: LEF 
23.1 Placebo 
24.8% 

ITT Analysis: 
Yes 

Quality 
Rating: 
Fair 
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24 wks 
 

elevated SrCR 
• Psoriatic Arthritis 

or other acute 
inflammatory joint 
disease not RA 
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

Author, year, 
study name, if 
applicable 
Kremer et al., 
2010106 
LITHE Study;  
Venkiteshwara
n et al., 2009 
CDER 
Statistical 
Review 
Application 
Number 
125276 

Country and 
setting 
Multinational 
and multicenter 

Source of 
funding 
Roche 

Research 
objective 
Efficacy and 
safety of TCZ 
plus MTX vs. 
MTX alone in 
preventing 
structural joint 
damage and 
improving 
physical 
function and 
disease activity 
in patients with 

Inclusion 
Criteria 
• Treatment 

resistant 
• Inadequate 

response to 
MTX 

• RA diagnosis 
according to 
ACR criteria 

• Moderate to 
severe in the 
investigator's 
opinion and 
lasted for ≥ 6 
mos 

• ≥1 
radiographic-
ally 
confirmed 
joint erosion 
despite 
having 
received 
MTX for at 
least 12 wks 
before 
baseline 
(stable at 10-
25 mg/wk for 
≥ 8 wks) 

Exclusion 
Criteria 
• Serious 

concomitant 

Comparisons 
(dosage and 
frequency) 
D1: TCZ: 8 mg/kg 
every 4 wks 
D2: TCZ: 4 mg/kg 
every 4 wks 
D3: Placebo: NA 
(Rescue at 16 
wks) 
D4:  
D5:  

Number in group 
D1: 398 
D2: 399 
D3: 393 

Mean age (years) 
D1: 53.4 
D2: 51.4 
D3: 51.3 

Sex, % female 
D1: 82 
D2: 84 
D3: 83 

Race, % white 
D1: NR 
D2: NR 
D3: NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease 
duration, years 
D1: 9.3 (0.6-48.8) 
D2: 9.4 (0.5-43.2) 
D3: 9.0 (0.5- 44.3) 

TJC, mean 
D1: 29.3 
D2: 27.9 
D3: 27.9 

SJC, mean  
D1: 17.3 
D2: 17.0 
D3: 16.6 

Corticosteroid use, 
% 
D1: 62 
D2: 69 
D3: 70 

DMARD use, %:  
D1: Past use 75.4 
D2: 78..4 
D3: 71.2 

MTX naïve, %:  
D1: 0 
D2: 0 
D3: 0 

Treatment resistant, 
%:  
D1: 100 
D2: 100 
D3: 100 

Patients with early 
RA, three years or 

ACR mean 
difference/ absolute 
difference (CI/SD/P 
Value): 
ACR 20: Week 24 
D1: 56% 
D2: 51%  
D3: 27% 

Week 52 
NR 

ACR 50:  
Week 24  
D1: 32%  
D2: 25% 
D3: 10%  

Week 52 
NR 

ACR 70:  
Week 24 
D1: 13% 
D2: 11%  
D3: 2%  

Week 52  
NR 

HAQ, mean 
difference/ absolute 
difference (CI/SD/P 
Value):  
AUC HAQ-DI change 
from baseline to week 
52 (LOCF) 
D1: -144.1 units, 

P<0.0001 vs. 

Overall 
Overall 
attrition/withdrawal 
(n):   
NR 
Overall: 167 

Withdrawals due to 
adverse events (n):  
D1: 33 (8%) 
D2: 28 (7%) 
D3: 11 (3%) 

Withdrawals due to 
lack of efficacy (n):  
D1: 2 
D2: 4 
D3: 12 

Overall adverse 
events reported (n): 
Per 100 PY 
D1: 325.4 
D2: 324.0 
D3: 279.6 

Serious adverse 
events: 
Death (n):  
D1: 4 
D2: 0 
D3: 2 

Malignancies: 
Skin cancer (basal 
cell or squamous 
cell) (n):  
NR 
Overall: 5 

Quality rating for 
efficacy/effectiveness
?  
Fair 

Quality rating for 
observational studies  
NR 



 

E-237 
 

Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

moderate to 
severe RA and 
inadequate 
responses to 
MTX. 

Study design 
RCT 

Overall N 
1196 

Duration of 
study 
One year RCT 
(with 16 week 
escape) then 
open label 

diseases 
• Significant 

systemic 
involvement 
of RA 

• Functional 
class IV RA 

• Other 
inflammatory 
joint 
diseases 

• Current/ 
recurrent 
infections 

• Abnormal 
ALT or AST 
(>1.5X ULN), 
total bilirubin 
(>ULN), 
hemoglobin 
(<8.5 g/dL), 
or triglycerid 

 

less, %:  
NR  

Baseline DAS score 
D1: 6.6 
D2: 6.5 
D3: 6.5 

Required treatment 
for latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

placebo 
D2: -128.4 units, 

P<0.0001 vs. 
placebo 

D3: -58.1 
HAD-DI change to 
week 24 
D1:-0.4 (0.6) 
D2: -0.4 (0.5) 
D3: -0.1 (0.5) 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
Mean improvements 
at 52 wks 
D1: -3.8, vs. placebo 

P<0.0001 
D2: -3.0, vs. placebo 

P<0.0001 
D3: -2.0  

DAS28 clinical 
remission (<2.6)  
D1: 47.2% (127/269), 

vs. placebo 
P<0.0001 

D2: 30.2% (70/232), 
vs. placebo 
P<0.0001 

D3: -2.0; 7.9% 
(12/151) 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  

nonmelanoma skin 
cancers and 1 
unclassified skin 
cancer 

Other cancer 
(specify) (n):  
D1: 1 (uterine) 
D2: 5 (lung, cervical, 

breast, 2 
prostate) 

D3: 1 (breast) 

Respiratory events: 
Pneumonia (n): 
Pnuemonia/bronchitis
, n (%) 
D1: 2 (0.5) 
D2: 3 (0.8) 
D3: 2 (0.5) 

Other infections: 
Serious infections per 
100 PY 
D1: 4.0 
D2: 3.7 
D3: 2.3 

GI: 
NR 

Other: 
Infusion/injection site 
reactions (n):  
D1/D2: 6 (4 were 
serious anaphylactic 
reaction/shock 
events) 
D3: NR  
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
Reduction in 
structural damage at 
52 wks (extrapolated) 
D1: 74%, P<0.0001 

compared with 
placebo 

D2: 70%, P<0.0001 
compared with 
placebo 

Quality of life 
scales, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please 
name); mean 
difference/absolute 
difference (CI/SD/P 
Value):  
Change in total 
Genant modified 
Sharp score ≤0 from 
baseline to week 52  
D1: 84% 
D2: 81% 
D3: 67% 
P≤0.0001, linear 
extrapolation, 
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Study 
Characteristic

s 

Inclusion and 
Exclusion 

Criteria 

Characteristics 
and 

Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and Quality 
Rating 

exploratory analysis 
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Study  
Characteristic
s  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis 
and Quality 
Rating 

Author, yr: 
Kristensen et 
al., 2006107 

Country, 
Setting: 
Sweden, 
multicenter 

Funding: 
Osterlund and 
Kock Founda-
tions, 80-yr 
Fund of King 
Gustav V, and 
Reumat-
ikerfor-bundet 

Research 
Objective: 
LUNDEX index 
to compare 
long-term 
efficacy and 
tolerability of 
biologic 
therapies in 
RA pts treated 
in clinical 
practice 

Study Design: 
Prospective 
cohort study 

Overall N: 
949 

Inclusion Criteria: 
• Unsuccessful txt with 2 

DMARDS including 
MTX 

• Pts diagnosed with RA 
according to clinical 
judgment of treating 
physician 

• Treated at 8 centers in 
Southern Sweden 
during March 1999 
through January 2004 

• Meds allowed, NR 

Exclusion Criteria: 
• Prior txt with biologic 

therapy 
 

Interventions, 
dose: 
D1: ETA (25 mg 
s.c. twice wkly) 
D2: INF (≥3 mg/kg 
at 0, 2, 6, and 12 
wks and then every 
8 wks) 

N: 
D1: 309 
D2: 640 

Mean age, yrs: 
D1: 55.1 
D2: 56.2 

Sex, % female: 
D1: 82 
D2: 75 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 14.7 
D2: 12.7 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid 
use, % 
NR 

MTX naive, %: 
NR 

Txt resistant, %: 
Overall: 100 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 5.9 
D2: 5.6 

MTX use, %: 
D1: 31 
D2: 73 

HAQ:  
D1: 1.6 
D2: 1.4 

At 3 months 
D1: 63 
D2:  45 (P < 0.001) 

At 6 months 
D1:  61  
D2:  47 (P =  NS)  

At 12 months 

LUNDEX values (index 
of drug efficacy in clinical 
practice): 
D1:  ~ 55% (~ 4 0% at 3 
yrs) 
D2:  ~ 45% (~ 30% at 3 
yrs) 
 
ACR20, %: 
D1:  69  
D2:  53 (P =  0.001) 

 At 24 months 

ACR20, %: 
D1:  65  
D2:  56 (P =  NS) 

At 36 months 

ACR20, %:  
D1:  63  
D2:  61 (P =  NS) 
 
ACR50, %:  
D1:  39  
D2:  39 (P =  NS) 
 
ACR 70, %:  

NR Overall 
Attrition 
Rate, %: 
NR 

ITT 
Analysis: 
N/A  

Quality 
Rating: 
Fair 
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Study  
Characteristic
s  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis 
and Quality 
Rating 

Study 
Duration:  
Varied (results 
reported for 3 
yrs) 

 D1:  16 
D2:  18 (P =  NS) 

EULAR (moderate), %:  
D1:  46  
D2:  29 (P =  NS) 

EULAR (good), %: 
D1:  36  
D2:  45 (P =  NS) 

Intermediate Outcome 
Measures: 
INF had significantly 
lower adherence 
compared to ETA (P < 
0.001) 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 

Author, year, 
study name, if 
applicable 
Kristensen et al., 
2006108 

Country and 
setting 
Southern Sweden, 
8 hospital centers 

Source of 
funding 
Osterlund and 
Kock Foundations, 
King Gustav V 80-
year fund, 
Reumatikerforbun
det 

Research 
objective 
Compare therapy 
aderence of ETN 
and IFX during first 
TNF-blocking 
treatment course 
and to identify 
potential predictors 
for tx termination 
andimpact of 
concomitant MTX 
on other DMARDs 

Study design 
Observational 

Overall N 
1,161 

Inclusion 
Criteria 
• Diagnonsis of 

RA according 
to clinical 
judgment of 
treating 
physician 
(98% fullfilled 
ACR 
classification) 

• Biologic naïve, 
no formal level 
of disease 
activity 

• Pts should 
have received 
at least 2 
DMARDs, 
including MTX 
prior to 
inclusion 
without 
satisfactory 
response 

Exclusion 
Criteria 
• Having 

received 
biologic 
therapy prior 
to inclusion in 
study. 

 

Interventions, dose 
D1: LEF 

ETN: 25 mg 
subcutaneously 2 
times/week 
Azathioprine 

D2: IFX3 mg/kg at 0, 
2, and 6 weeks 
and then every 
8th week 
depending on 
primary or 
secondary failure 
IFX could be 
increased in 
increments of 100 
mg to max of 500 
mg administered 
at 4 to 8 week 
intervals 
Azathioprine 

D3: MTX: 16.1 mg/wk 
ETN: 25 mg 
subcutaneously 
2x per week 

D4: MTX: 14.3 mg/wk 
IFX: 3 mg/kg at 0, 
2, and 6 weeks 
and then every 
8th week 
depending on 
primary or 
secondary failure 
IFX could be 
increased in 
increments of 100 

Mean disease duration, 
mos 
D1: 185.3 (121.4) 
D2: 192.9 (132.4) 
D3: 132.8 (107.3) 
D4: 133.5 (113.8) 
D5: 180.1 (115.1) 
D6: 165.4 (118.5) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
Inadequate response to 
previous DMARD 
including MTX (%) 
D1: 100  
D2: 100  
D3: 100 
D4: 100  
D5: 100  
D6: 100 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: 0 
D2: 0 
D3: 100 
D4: 100 
D5: 100 

ACR mean difference/ 
absolute difference 
(CI/SD/P Value) 
ACR 20: NR 
ACR 50: NR 
ACR 70: NR 

HAQ, mean difference/ 
absolute difference  
NR 

DAS, mean 
difference/absolute 
difference  
NR 

SF-36, mean 
difference/absolute 
difference  
NR 

Radiographic measures, 
mean 
difference/absolute 
difference  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference  
NR 

Others, (please name) 
mean 
difference/absolute 
difference (CI/SD/P 
Value) 
There were no differences 

Attrition/withdrawal 

Adherent/compliant, %: 
At 1 year: 
D1: 74 
D2: 47 
D3: 89 
D4: 69 
D5: 85 
D6: Unadjusted 

At 4 years: 
D1: 53 
D2: 18 
D3: 75 
D4: 38 
D5: 71 
D6:NR 
 
At 5 years 
D1: NR 
D2: NR 
D3: 65 
D4: 36  
D5: NR  
D6: NR 

For treatment failure 
withdrawal, IFX had sig 
more withdrawals than 
ETN only for subarm of 
patients receiving MTX 
(P = 0.026) and 
Monotherapy (P = 0.002) 

Patients receiving 
concomitant MTX 
compared to monotherapy 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 

Duration of study 
March 1999 to 
December 2004 
clinical data 
collected at 0, 3, 6, 
and 12 mos and 
subsequently 
every 3 to 6 mos. 

Quality rating  
Fair 
 

mg to max of 500 
mg administered 
at 4 to 8 week 
intervals 

D5: LEF: NR 
SSZ: NR 
Hydroxychlorquin
e: NR 
Azathioprine 
ETN: 25 mg 
subcutaneously 
2x per week 

D6: LEF: NR 
SSZ: NR 
Hydroxychlorquin
e: NR 
Azathioprine: NR 
IFX: 3 mg/kg at 0, 
2, and 6 weeks 
and then every 
8th week 
depending on 
primary or 
secondary failure 

Number in group 
D1: 193 
D2: 104 
D3: 179 
D4: 501 
D5: 68 
D6: 116 

Mean age, years 
(SD) 
D1: 57.7 
D2: 61.0 
D3: 53.4 

D6: 100 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 
D4: 0 
D5: 0 
D6: 0 

Baseline DAS score (SD) 
D1: 5.9 (1.1) 
D2: 5.7 (1.2) 
D3: 5.5 (1.0) 
D4: 5.5 (1.2) 
D5: 5.8 (1.2) 
D6: 5.8 (1.1) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (SD) 
HAQ: 
D1: 1.60 (0.65)  
D2: 1.69 (0.58) 
D3: 1.30 (0.61) 
D4: 1.34 (0.62) 
D5: 1.61 (0.58) 
D6: 1.57 (0.58) 

VAS global (mm):  
D1: ): 66 (21) 
D2: 67 ( 22) 
D3: 60 (22) 
D4: 60 (22) 
D5: 71 (17) 
D6: 70 (18) 

in DAS28 at treatment 
termination between 
patients terminating 
because of failure in IFX 
D(DAS28= 5.1 95% CI, 
4.9-5.4) compared with 
ETN D (DAS28= 5.1 95% 
CI, 4.8-5.4) 
 

had fewer dropouts due to 
AE (P < 0.001) 

Adjusted HR for 
terminating treatment:  
IFX V ETN: 2.92 (95% CI, 
2.32-3.69) 
Monotherapy V MTX: 1.82 
(95% CI, 1.45-2.29) 
Other DMARDs V MTX: 
1.45 (9% CI 1.12-1.87) 
Monotherapy V other 
DMARDS: 1.22 (95% CI, 
1.22 (95% CI, 0.94-1.61) 

Adjusted HR for 
terminating treatment (all 
reasons, time-dependent 
cox regression analysis): 
IFX V ETN: 2.83 (95% CI, 
2.27-3.54) 
Monotherapy V MTX: 1.48 
(95% CI, 1.19-1.85) 
Other DMARDs V MTX: 
1.33 (95% CI, 1.08-1.55) 
Monotherapy V other 
DMARD: 1.10 (95%CI 
0.86-1.40) 

Adjusted HR for 
terminating treatment 
(AE):  
Monotherapy V MTX: 2.14 
(95% CI, 1.61-2.84) 
Other DMARD V MTX: 
1.75 (95% CI, 1.28-2.04) 
Monotherapy V other 
DMARD: 1.23 (95% CI, 



 

E-244 
 

Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
D4: 55.0 
D5: 54.0 
D6: 57.4 

Sex, % female 
D1: 84 
D2: 78 
D3: 78 
D4: 74 
D5: 84 
D6: 75 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

VAS pain (mm):  
D1: 65 (22) 
D2: 64 (24) 
D3: 60 (22) 
D4: 60 (23) 
D5: 66 (19) 
D6: 70 (17)  

EVAL global (mm):  
D1: 60 (24) 
D2: 58 (23) 
D3: 56 (24) 
D4: 57 (23) 
D5: 56 (21) 
D6: 57 (22) 
 

0.88-1.71) 

Adjusted HR for 
terminating treatment 
(Treatment Failure): 
Monotherapy V MTX: 1.31 
(95% CI, 0.86-1.99) 
Other DMARD V MTX: 
1.07 (95% CI, 0.66-1.73) 
Monotherapy V other 
DMARD: 1.22 (95% CI, 
0.72-2.06) 
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Study Characteristics, 
Quality Rating Study Information Study Characteristics  Results Adverse Events 

Author, Year: 
Kristensen et al., 
2007109 

Country and setting: 
NR 

Funding: 
The Oak 
Foundation, Osterlund 
and Kock Foundations, 
Reumatikerforbundet, 
and the King Gustav V 
80-year fund. 

Aims of Review: 
To compare NNTs 
based on the 3 different 
types of NNT 
calculations for ADA, 
ETN, and INF 
combined with MTX, 
from the published 
double-blind, 12-month 
RCTs in established 
RA. 

Quality Rating: 
Fair 

Study design: 
Systematic Review 

Number of Patients: 
1,126 

Studies Included: 
N = 3 
 

Characteristics of Included Studies: 
Double-blind RCTs with a minimum of 
2 arms comparing ADA, ETN, or INF 
and concomitant use of MTX 
compared to MTX alone; explicit data 
on the ACR50 response after at least 
12 months of follow-up was collected in 
all included studies. 

Characteristics of Included 
Populations 
RA patients with an average disease 
duration of at least 5 years 

Characteristics of Interventions: 
1 INF trial (doses: 3 mg/8 wks, 3 mg/4 

wks, or placebo) 
1 ETN trial (doses: 2 x 25 mg/wk or 

placebo) 
1 ADA trial (doses: 40 mg/2 wks or 

placebo) 

Study Results: 
NNT (control event-adjusted; 

among randomized) 
INF 3mg/8 wks: 8 (4-66) 
INF 3mg/4 wks: 4 (3-11) 
ETN 2 x 25 mg/wk: 4 (3-6) 
ADA 40 mg/2 wks: 4 (3-6) 
NNT (unadjusted; among 

randomized) 
INF 3mg/8 wks: 8 (5-38)  
INF 3mg/4 wks: 4 (3-7) 
ETN 2 x 25 mg/wk: 4 (3-6)  
ADA 40 mg/2 wks: 4 (3-5) 
NNT (unadjusted; 1-year 

completers) 
INF 3mg/8 wks: 8 (4-35)  
INF 3mg/4 wks: 4 (3-9) 
ETN 2 x 25 mg/wk: 5 (4-9)  
ADA 40 mg/2 wks: 3 (2-4) 

Adverse Events: 
NR 
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Study  
Characteristics  

Inclusion and Exclusion 
Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Kristensen et al., 
2006107 

Country, 
Setting: 
Sweden, 
multicenter 

Funding: 
Osterlund and 
Kock Founda-
tions, 80-yr Fund 
of King Gustav 
V, and Reumat-
ikerfor-bundet 

Research 
Objective: 
LUNDEX index 
to compare long-
term efficacy 
and tolerability 
of biologic 
therapies in RA 
pts treated in 
clinical practice 

Study Design: 
Prospective 
cohort study 

Overall N: 
949 

Study Duration:  
Varied (results 
reported for 3 
yrs) 

Inclusion Criteria: 
• Unsuccessful txt with 2 

DMARDS including MTX 
• Pts diagnosed with RA 

according to clinical 
judgment of treating 
physician 

• Treated at 8 centers in 
Southern Sweden during 
March 1999 through 
January 2004 

• Meds allowed, NR 

Exclusion Criteria: 
• Prior txt with biologic 

therapy 
 

Interventions, dose: 
D1: ETA (25 mg s.c. 
twice wkly) 
D2: INF (≥3 mg/kg at 
0, 2, 6, and 12 wks 
and then every 8 wks) 

N: 
D1: 309 
D2: 640 

Mean age, yrs: 
D1: 55.1 
D2: 56.2 

Sex, % female: 
D1: 82 
D2: 75 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 14.7 
D2: 12.7 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
% 
NR 

MTX naive, %: 
NR 

Txt resistant, %: 
Overall: 100 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 5.9 
D2: 5.6 

MTX use, %: 
D1: 31 
D2: 73 

HAQ:  
D1: 1.6 
D2: 1.4 
 

At 3 months 
D1: 63 
D2:  45 (P < 0.001) 

At 6 months 
D1:  61  
D2:  47 (P =  NS)  

At 12 months 

LUNDEX values (index of 
drug efficacy in clinical 
practice): 
D1:  ~ 55% (~ 4 0% at 3 yrs) 
D2:  ~ 45% (~ 30% at 3 yrs) 
 
ACR20, %: 
D1:  69  
D2:  53 (P =  0.001) 

 At 24 months 

ACR20, %: 
D1:  65  
D2:  56 (P =  NS) 

At 36 months 

ACR20, %:  
D1:  63  
D2:  61 (P =  NS) 
 
ACR50, %:  
D1:  39  
D2:  39 (P =  NS) 
 
ACR 70, %:  
D1:  16 
D2:  18 (P =  NS) 

EULAR (moderate), %:  
D1:  46  
D2:  29 (P =  NS) 

NR Overall 
Attrition 
Rate, %: 
NR 

ITT 
Analysis: 
N/A  

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and Exclusion 
Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

EULAR (good), %: 
D1:  36  
D2:  45 (P =  NS) 

Intermediate Outcome 
Measures: 
INF had significantly lower 
adherence compared to ETA 
(P < 0.001) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Lacaille, 2008110 

Country and setting 
Province of BC, 
Canada,  
administrative data 

Source of funding 
Bristol-Myers 
Squibb, Canadian 
Arthritis Network, 
Arthritis Society of 
Canda 

Research objective 
Determine effect of 
nonbiologic 
DMARDs on 
infection risk in RA 

Study design 
Retrospective 
longitudinal cohort 
study 

Overall N 
27,710 

Duration of study 
7 years (162,720 
person  
years of follow-up) 

Quality rating  
Fair: analysis did not 
adjust for all 
confounders, such 
as baseline disease 
activity or severity 
(however it did adjust 
for RA duration); Use 
of administrative 

Inclusion Criteria 
• RA diagnosis 
• At least 2 

physician visits 
more than 2 
months apart 
with an RA ICD-
9 RA diagnostic 
code 

Exclusion 
Criteria 
• At least 2 visits 

subsequent to 
second RA visit 
with diagnoses 
of other 
inflammatory 
arthritides 
(systemic lupus 
erythematosus, 
other 
connective 
tissue diseases, 
PsA, ankylosing 
spondylitis, and 
other 
spondylarthri-
tides) 

• Those with a 
diagnosis of RA 
not confirmed 
by a 
rheumatologist 

 

Interventions, Dose 
D1: MTX: dosage NR 
D2: LEF: dosage NR 
D3: DMARD and 

corticosteroid (CS): 
dosage NR 

D4: DMARD alone 
D5: Corticosteroid 

alone: 10.4 mg 
PRED other CS NR 

Number in group 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
Overall: 27,710 

Mean age (years) 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
Overall: 57 ±17 

Sex, % female 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
Overall: 67 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

Mean disease duration, 
years (SD) 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
Overall: 5 years or less: 36%; 

more than 5 years: 17% 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
Overall: 44 

DMARD use, % 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
Overall: 45 

MTX naïve, % 
NR 

ACR    
NA 

HAQ,    
NA 

DAS     
NA 

SF-36     
NA 

Radiographic measures     
NA 

Quality of life scales     
NA 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
 

Overall 
Overall attrition/withdrawal, n: 
NA 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 

Unadjusted rate of infection 
per person yr of follow-up, n: 
D1: 1.28 (95% CI 1.25-1.32) 
D2: 1.67 (95% CI 1.41-1.97) 
D3: 1.12 (95% CI 1.08-1.16) 

P =  0.0001; Serious 
infections:  1.63 (95% CI 
1.5-1.77) P =  0.0001 

D4: 0.9 (95% CI 0.88-0.93) P 
=  0.0001; Serious 
infections:  0.92 (95% CI 
0.85-1.0) P =  0.0502 

D5: 1.15 (95% CI 1.11-1.19) 
P =  0.0001; Serious 
infections:  1.9 (95% CI 
1.75-2.05) P =  0.0001 

Overall: NR 

GI 
NR 

Other 
NR  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

billing data. 
  Baseline DAS score, mean 

(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %,  
NR 
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Study  
Characteristics  

Inclusion and 
Exclusion 
Criteria  

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics 

Health  
Outcomes 

Adverse Events, 
% 

Analysis and 
Quality Rating  

Author, yr: 
Langer, 2003111 

Country, Setting: 
Germany, multiple sites, 
daily clinical practice 

Funding: 
Amgen 

Research Objective: 
To assess the response 
rate, time to response, 
efficacy and safety of 
anakinra during 52  wks 
of therapy after launch in 
daily clinical practice in 
Germany and to gain 
knowledge of the routine 
application of anakinra in 
RA pts under special 
conditions (RA pts who 
failed TNF-blocking 
drugs) 

Study Design: 
Case series; 
postmarketing 
surveillance 

Overall N: 
454 

Study Duration:  
52  wks 

Inclusion 
Criteria: 
• Age: adult 
• Patients who 

fell within 
approved 
indication for 
anakinra 

• Pts with RA 
who had been 
ineffectively 
treated with at 
least 2 
DMARDs 
including MTX 

Exclusion 
Criteria: 
NR 

 

Interventions: 
D1: AKA, all pts 
D2: AKA, TNF-
blocker naive 
D3: AKA, TNF-
blocker pretreated 
Anakinra 

N: 
D1: 166 
D2: 105 

D3: 61 
Mean age (yrs): 
D1: 53.7 
D2: 54.7 

D3: 51.9 
Sex, % female: 
D1: 78.9 
D2: 78.1 

D3: 80.3 
Race, % white: 
NR  

Mean disease 
duration, yrs: 
D1: 12.3 
D2: 12.0 

D3: 12.8 
TJC, mean: 
D1: 12.8 
D2: 12.4 
D3: 13.4 

SJC, mean: 
D1: 10.5 
D2: 10.4 

Pts responded well to 
AKA therapy; 67.5% 
had good (21.0%) or 
moderate (46.5%) 
EULAR response after 
6 mos. of therapy 

• DAS decreased by 
44% for all pts 

• Tender joint count 
decreased by 53%, 
swollen joint count by 
49%, pain by 31%, and 
global health by 28% 

• Response to AKA was 
rapid, within 1 mo; 
shown in figures  

• Data suggest AKA is 
effective in pts who 
have failed anti-TNF 
therapy with 
comparable results to 
anti-TNF naive pts 

• 69.4% of TNF-blocker 
pretreated pts had a 
good or moderate 
EULAR response at 6 
mos. compared to 
66.3% of TNF-blocker 
naive pts 

• Disease activity 
decreased by 39% and 
47% respectively 

• Pain decreased by 
35% and 29% 
respectively 

• Tender joint count by 
49% vs. 55% 

Swollen joint count 44% 
vs. 52% 

See 
adverse 
events 

Overall:  
D1: 41.2 

Serious AEs: 
D1: 4.2 

Infections: 
D1: 6.6 

Serious 
Infections: 
D1: 1.5 

Infusion or 
injection 
reaction: 
D1: 20.7 

Abdominal Pain: 
NR 

Cardiovascular 
Events: 
NR 

Dizziness: 
NR 

Headache: 

D1: 2 
Hepatotoxicity: 
NR 

Malignancies: 
NR 

Nausea: 
NR 

URTI: 
NR 

Overall Attrition 
Rate, %: 
NR 

ITT Analysis: 
NA 

Quality Rating: 

Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion 
Criteria  

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics 

Health  
Outcomes 

Adverse Events, 
% 

Analysis and 
Quality Rating  

D3: 10.8 

DMARD use, %: 
D1: on MTX: 66.3 
D2: 72.4 D3: 55.7 

Corticosteroid use, 
%: 
D1: 84.9 
D2: 81.9 
D3: 90.1 

MTX naive, %:  
NR 

Treatment resistant 
%: 
NR 

Patients with Early 
RA (≤3 yrs):  
NR 

Baseline DAS, 
mean: 
D1: 5.8 
D2: 5.6 
D3: 6.1 

D1: morning stiffness 
(minutes) 112.5 
D2: 104.1  
D3: 126.6 

D1: # of previous 
DMARDs: 3.6 
D2: 3.0 
D3: 4.4 

Global health by 33% vs. 
26% 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Lebwohl, 2005112 

Country, Setting: 
US, clinical trial 
participants 
receiving ETA 
from private and 
institutional 
practices 

Funding: 
Amgen Inc.  

Research 
Objective: 
Incidence of 
cutaneous SCC in 
pts with 
rheumatoid 
arthritis receiving 
ETA for up to 5 
yrs 

Study Design: 
Postmarketing 
database review 

Overall N: 
1,442 (4257 PY)  

Study Duration:  
Mean 3.7 yrs 
 

Inclusion Criteria: 
• Participant in 1 

of various 
studies* of ETA 
in pts with 
rheumatoid 
arthritis 

• Pts had active 
RA; and, 
received 10 to 
50 mg ETA 
subcutaneously 
twice weekly for 
majority of time 
they received 
study drug. 
Specific 
inclusion criteria 
varied by 
included study 

Exclusion 
Criteria: 
NR 
 

Interventions, dose: 

D1: ETA 
N: 
D1: 1442 

Mean age, yrs: 
D1: 49.9 

Sex, % female: 
D1: 76.5 

Race, % white: 
D1: 87.4 
 

Mean disease 
duration, yrs: 
D1: 7.1 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Health Outcome 
Measures: 
• Total # of cases of SCC 

reported from post-
marketing database 
population: 4 cases 

Age and sex-matched 
expected incident cases 
based on: 
• From Arizona general 

population-based 
incidence study: 13.1 
cases 

• From Minnesota general 
population-based 
incidence study: 5.9 cases 

• Number of cases of SCC 
per PY of exposure to ETA 

In clinical trial population: 
0.9/1000 PY 

• From post-marketing 
surveillance data: 
.01/1000 PY 

Summary Statement:  
The incidence of SCC 
among pts taking ETA is 
likely no different from that of 
the general population. 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair:  
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Lee, 2002113 

Country, Setting: 
US, clinics 

Funding: 
NR 

Research 
Objective: 
To identify post-
licensure cases of 
opportunistic 
histoplasmosis in 
pts treated with 
INF and ETA 

Study Design: 
Database 
analysis; AERS 

Overall N: 
10 cases (from 
FDA passive 
surveillance 
database for 
monitoring 
postlicensure 
AEs) 

Study Duration:  
varied 
 

Inclusion Criteria: 
• Any report of 

histoplasmosis 
in a patient 
receiving ETA 
or INF had been 
received by 
AERS by July 
2001 

Exclusion 
Criteria: 
NR 
 

Interventions, dose: 
D1: ETA 
D2: INF 
D3: Overall 

ETA: varied 
INF: varied 

N: 
D1: 9 
D2: 1 
D3: 10 

Mean age, yrs: 
D1: 11-78 (range) 
D3: median: 43.5 

Sex, % female: 
D1: 4/9 (44.4%) 
D2: 0/1 (0% ) 
D3: 40 

Race, % white: 
NR 
 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
Concomitant 
immunosuppressive
: 
D1: 100 
D2: 100 
 

Cases of histoplasmosis 
reported to the AERS by 
July 2001 
• 9 cases among pts 

receiving INF 
• 1 case among pts 

receiving ETA 

Through August 2001, 
number of pts treated 
• With INF: ~150,000 
• With ETA: ~96,500 

Histoplasmosis case rates 
per 100,000 pts receiving 
drug 
• INF: ~6/100,000 
• ETA: ~1/100,000 

Deaths due to 
histoplasmosis 
• INF: 1/10 
• ETA 0/1 

Summary:  
More cases of 
histoplasmosis were 
reported to AERS by July 
2001 among pts receiving 
INF than those receiving 
ETA. When accounting for 
actual number of pts taking 
each of drug, histoplasmosis 
case rate was ~6 times 
higher among pts receiving 
INF than among those 
receiving ETA 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study Characteristics, 
Quality Rating Study Information Study Characteristics  Results Adverse Events 

Author, Year: 
Lee et al., 2007114 

Country and setting: 
NR 

Funding: 
NR 

Aims of Review: 
To examine whether 
combination therapy 
with the TNF blockers 
and MTX is effective 
compared to MTX 
mono-therapy and if 
ADA, ETN, and INF 
have the same effect in 
patients suffering from 
active RA 

Quality Rating: 
fair 

Study design: 
Systematic Review and Meta-
analysis 

Number of Patients: 
1, 040 

Studies Included: 
N = 3 
 

Characteristics of Included Studies: 
A study was included in the analysis if: 
(1) it was published before February 
2006; (2) it was original data; (3) it was 
a double blind, RCT that completed 50-
55 weeks of trials and (4) it compared 
TNF inhibitors plus MTX with 
MTX alone in patients with a 

Characteristics of Included 
Populations 
Patients with active RA despite 
treatment with DMARDs 

Characteristics of Interventions: 
1 ETN trial: 25 mg twice weekly 
1 INF trial: 3 mg/kg intravenously every 

8 wks 
1 ADA trial: 40 mg subcutaneously 

every 2 wks 

Study Results: 
Meta-analysis results: 
TNF blockers + MTX vs. MTX 

monotherapy 
ACR20: RR, 1.89 (95% CI, 

0.89- 4.00) 
ACR50: RR, 2.61 (95% CI, 

1.20- 5.66) 
ACR70: RR, 3.43 (95% CI, 

1.74- 6.75) 

Adjusted indirect comparisons 
of the anti-TNF inhibitors: 
ETN vs. INF 
ACR20: RR, 0.45 (95% CI, 

0.27-0.73); P = 0.001 
ACR50: RR, 0.59 (95% CI, 

0.27-1.29); P = 0.19 
ACR70: RR, 0.44 (95% 0.10-

2.03); P = 0.29 

ETN vs. ADA 
ACR20: RR, 0.46 (95% 0.34-

0.61); P < 0.0001 
ACR50: RR, 0.37 (95% 0.22-

0.60); P < 0.0001 
ACR70: RR, 0.44 (95% 0.21-

0.93); P = 0.03 

INF vs. ADA 
ACR20: RR, 1.03 (95% 0.59-

1.78); P = 0.92 
ACR50: RR, 0.62 (95% 0.25-

1.49); P = 0.28 
ACR70: RR, 0.99 (95% 0.19-

5.13); P = 0.99 

Adverse Events: 
Meta-analysis results: 
TNF blockers + MTX vs. 

MTX monotherapy 
Withdrawals due to lack of 

efficacy: RR, 0.38 (95% 
CO 0.22-0.64) 

Withdrawals due to adverse 
events: RR, 1.05 (95% CI, 
0.52-2.09) 

Adjusted indirect 
comparisons of the anti-TNF 
inhibitors: 
ETN vs. INF 
Withdrawals due to lack of 

efficacy: RR, 0.52 (95% 
0.19-1.42); P = 0.20 

Withdrawals due to adverse 
events: RR, (95% 1.01 
0.30-3.42); P = 0.98 

ETN vs. ADA 
Withdrawals due to lack of 

efficacy: RR, 1.12 (95% 
0.32-3.94); P = 0.86 

Withdrawals due to adverse 
events: RR, 0.38 (95% 
0.17-0.86); P = 0.02 

INF vs. ADA 
Withdrawals due to lack of 

efficacy: RR, 2.16 (95% 
0.77-6.07); P = 0.14 

Withdrawals due to adverse 
events: RR, 0.37 (95% 
0.11-1.36); P = 0.14 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Li et al., 2008, AIM 
Trial115,116 

Country and setting 
multinational, 
multicenter 

Source of funding 
NR 

Research objective 
Examine relationship 
between external 
help home use and 
clinical/ patient-
reported outcomes 
and whether ABA + 
MTX tx reduces 
need for external 
home help 

Study design 
Controlled Trials 

Overall N 
0 

Duration of study 
12 mos 

Quality rating  
Fair  
 

Inclusion Criteria 
• NR, see #3475 

Exclusion 
Criteria 
• NR, see #3475 
 

Interventions, Dose 
D1:  
• MTX: dosage and 

frequency NR, see 
#3475 

• Placebo 
D2:  
• MTX: dosage and 

frequency NR, see 
#3475 

• Abatacept patients 60 
kg or less: 500 mg 

• Patients 60-100 kg: 
750 mg 

• Patients greater than 
100 kg: 1000 mg 

• Dosing schedule: 30 
minute IV infusion 
given at baseline, 
days 15 and 30, and 
monthly thereafter 

Number in group 
D1: 219 
D2: 433 
Overall: 590 

Mean age (years) 
D1: NR, see #3475 
D2: NR 
Overall: 51.0 

Sex, % female 
Overall: 80 

Race, % white 
Overall: 87 

Race, % black 
Overall: 2.4 

Ethnicity, Latino 
NR 

Mean disease duration, 
years (SD) 
NR Overall: 8.7 yrs (7.3) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

TJC, mean (SD) 
Overall: 31.8 (13.3) 

SJC, mean (SD)  
Overall: 21.8 (8.8) 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR Overall: 6.8 (0.9) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, n (%) 
EHH use: 
D1: 75 (38) 
D2: 157 (40) 

Mean number of days of 
EHH: 
D1: 16 
D2: 15 
Overall: 15.6 (11.3) 

ACR  
NR 

HAQ  
NR 

DAS  
NR 

SF-36  
NR 

Radiographic measures  
NR 

Quality of life scales  
NR 

Others, (please name)  
• FOR PLACEBO GROUP: 

EHH use at 12 mos 
(among those who 
reported no EHH use at 
baseline): 21 (17%) 

• No EHH use at 12 mos: 
42.5% 

• Needing full help at 12 
mos: 12.3%.  

• FOR ABA group: 22 (9%), 
53.2% 9.0%  

• Mean improvements from 
baseline in EHH at 12 mos 
were greater in ABA Gthan 
placebo G (AUC 361.8 
(P = 0.001).  

• After 12 mos, proportions 
of patients who were 
shifted to lesser help 
categories were similar 
between 2 groups, with 
fewer patients requiring full 
help of > 2 weeks of help. 

 

Overall 
Overall attrition/withdrawal, n: 
D1: 43 
D2: 19 

Withdrawals due to adverse 
events, n: 
D1: 4 
D2: 18 

Withdrawals due to lack of 
efficacy, n: 
D1: 40 
D2: 13 

Adherent/compliant, n: 
D1: 3 
D2: 1 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR  

Malignancies 
NR  

Respiratory events 
NR  

Other infections 
NR 

GI 
NR  

Other 
NR  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Li et al., 2010117 

Country and 
setting 
United States; 
Medicaid 
patients 

Source of 
funding 
Abbott Labs 

Research 
objective 
To examine 
adherence, 
discontinuation, 
and switching of 
RA biologics 
over a 1-year 
period after 
initiation of the 
biologic 
treatment in 
Medicaid 
patients with RA 

Study design 
Observational 

Overall N 
2638 

Duration of 
study 
12 mos 

Inclusion 
Criteria 
• Treatment 

resistant 
• Continuous 

eligibility 
under fee-for-
service 
Medicaid in 
the 12-month 
pre-index and 
12-month 
post-index 
dates 

• At least 1 
inpatient or 2 
outpatient 
diagnoses of 
RA across 
Medicaid or 
Medicare 
claims in the 
12-month pre-
index date 

Exclusion 
Criteria 
• Previous use 

of any RA 
biologic in the 
12-month pre-
index date 

 

Comparisons 
(dosage and 
frequency) 
D1: ETN: 25 mg 
twice a week 
D2: ANK: 100 mg 
daily 
D3: INF: NR 

Number in group 
D1: 1359 
D2: 267 
D3: 1012 

Mean age (years) 
D1: 54.9 
D2: 55.9 
D3: 63.3 

Sex, % female 
D1: 88.4 
D2: 91.8 
D3: 87.6 

Race, % white 
D1: 45.8 
D2: 47.9 
D3: 49.6 

Race, % black 
D1: 12.6 
D2: 14.6 
D3: 13.0 

Ethnicity, Latino 
D1: 18.3 
D2: 20.2 
D3: 13.9 

 

Mean disease 
duration, years 
NR 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
D1: 76.5 
D2: 77.9 
D3: 71.2 

DMARD use, %:  
D1: 83.4 
D2: 82.0 
D3: 85.5 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

Baseline DAS score 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
Adherent/compliant (n):  
D1: 435 (32%) 
D2: 28 (10.5%) 
D3: 435 (43%) 
P<0.05 for ANK 
compared to the other 
arms 

Adherence defined as 
PDC of 0.80 or greater. 

Serious adverse 
events: 
NR 

Malignancies: 
NR 

Respiratory events: 
NR 

Other infections: 
NR 

GI: 
NR 

Other: 
NR 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
Mean PDC over 12 mos 
D1: (ref group): 0.57  
D2: 0.36 (P<0.05) 
D3: 0.64 (P<0.05) 

Discontinuation with 
continuous gap of 120 
days or more  
D1: 34.5% 
D2: 70.0% (P<0.05) 
D3: 33.6% 

Continuous gap of 90 
days or more 
D1: 40.7% 
D2: 76.0% (p<0.05)  
D3: 40. 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Listing et al., 
2005118 

Country, Setting: 
Germany, 
population-based 

Funding: 
Joint grant from 
Essex, Wyeth, 
Amgen, and 
Abbott 

Research 
Objective: 
Incidence rates of 
serious and non-
serious infections 
in pts with RA 
who start txt with 
a biologic agent, 
and to compare 
these rates with 
those in pts with 
RA who receive 
conventional txt 

Study Design: 
Prospective 
cohort study 

Overall N: 
1529 

Study Duration:  
Up to 12 mos 

Inclusion Criteria: 
• Age: 18 to 75 
• Diagnosed 

according to 
ACR criteria new 
txt with ETA, 
INF, or AKA 

• Controls: pts 
started on 
DMARD therapy 
after failure of > 
1 other DMARD, 
or with additional 
DMARD added 
to existing 
DMARD 

Exclusion 
Criteria: 
• NR 
 

Interventions, dose: 
D1: ETA 
D2: INF 
D3: AKA 
D4: DMARDS 
(control) 

N: 
D1: 512 
D2: 346 
D3: 70 
D4: 601 

Mean age, yrs: 
D1: 53.7 
D2: 53.6 
D3: 54.3 
D4: 56.5 

Sex, % female: 
D1: 78.1 
D2: 70.8 
D3: 77.1 
D4: 82.7 

Race, % white: 
NR 

Mean disease duration, 
yrs: 
D1: 9 
D2: 8 
D3: 13 
D4: 6 

TJC, mean: 
D1: 13.3 
D2: 12.7 
D3: 12.6 
D4: 10 

SJC, mean: 
D1: 10.5 
D2: 10.8 
D3: 10.2 
D4: 7.7 

DMARD use, %: 
D1: 51.6 
D2: 89.6 
D3: 71.4 
D4: 0 

Glucocorticoids use, %: 
D1: 87.4 
D2: 85.2 
D3: 87 
D4: 77.2 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA (≤3 
yrs): 
NR 

Baseline DAS, mean: 
D1: 6.1 

See AEs Overall:  
D1: 22.6 per 100 PY 
D2: 28.3 per 100 PY  
D3: 17.5 per 100 PY 
(95% CI,8.8-31.2) 
D4: 6.8 per 100 PY 

SAEs: 
D1: 6.4 per 100 PY 
D2: 6.2 per 100 PY 
D3: 3.2 per 100 PY 
(95% CI,0.4-11.5) 
D4: 2.3 per 100 PY 

Infections: 
D1: 15 
D2: 21 
D4: 6 

Serious Infections: 
D1: 6.4 per 100 PY 
D2: 6.2 per 100 PY 
Drug 3D4: 2.3 per 100 
PY 

URTI: 
D1: 7.0 
D2: 11.4 
D3: 1.8 
 

Overall 
Attrition 
Rate, %: 
11.1 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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D2: 6.0 
D3: 6.1 
D4: 5.4 

MTX use: 
D1: 33 
D2: 64.5 
D3: 61.4 
D4: 20.1 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Listing et al., 
2006119 

Country, 
Setting: 
Germany 
Registry Data 

Funding: 
Pharmas: 
Essex, Wyeth, A 
mgen, Abbott 

Research 
Objective: 
To investigate 
frequency of 
remission and 
improved 
functional status 
in pts with 2 or 
more DMARD 
failures who 
have received 
new txt with 
biologics 

Study Design: 
Prospective 
cohort study 

Overall N: 
1,083 

Study Duration:  
1 yr 
 

Inclusion Criteria: 
• Age: 18 to 75 
• Diagnosed with 

RA according to 
ACR criteria 

• Failed at least 2 
prior treatments 
with DMARDs 

Exclusion Criteria: 
• Only 1 DMARD 

failure 
• No failure of MTX 
• Rec'd new txt ≥ 1 

days before study 
entry 

• DAS < 3.2 at 
baseline 

 

Interventions, dose: 
D1: Biologics (ADA, 
ANA, ETN, INF) (dose 
NR) 
D2: DMARDs as a 
class (dose NR) 

N: 
D1: 818 
D2: 265 

Mean age, yrs: 
D1: 53.7 
D2: 57.4 

Sex, % female: 
D1: 76.6 
D2: 83.8 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 10 
D2: 9 

TJC, mean: 
D1: 12.9 
D2: 10.5 

SJC, mean: 
D1: 10.5 
D2: 8.2 

DMARD use, %: 
100 

Corticosteroid use, 
% 
NR 

MTX naive, %: 
NR 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 6.1 
D2: 5.5 

# previous DMARDs: 
D1: 4.0 
D2: 2.8 
 

Biologics had double chance 
of remission compared to 
conventional DMARD 
therapies, via multivariate 
regression (OR: 1.95; 95% 
CI, 1.20-3.19) 

Severely disabled pts (≤ 
50% of full function) in D1 
(biologics) significantly more 
likely to achieve physical 
independence (≥ 67% of full 
function) than D2 
(DMARDs/controls) (OR 
3.88, 95% CI, 1.7-8.8) 

Functional remission  
(≥ 83% of full function) more 
often achieved in D1 
(biologics)than in D2 
(DMARDs/controls) (OR 
2.18 95% CI, 1.04-4.6) 

At 12 months 
DAS28 remission, %:  
D1:  24.9 
D2:  12.4 (P < 0.004) 

ARA remission, %: 
D1: 16.1  
D2:   8.3  (P < 0.036) 

Pts in remission by DAS 
Criteria, %:  
D1:  16.3 
D2:  15.3 

Pts in ARA Remission, %:  
D1:  13.2 
D2:  10.2 

Approximately half of pts in 
remission at 6 mos relapsed 

NR Overall 
Attrition 
Rate, %: 
14% 

ITT 
Analysis: 
No 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

until 12 mos, %:  
D1:  55 
D2:  58 

Patients with moderate 
disease acitvity (DAS28, 3.2-
5.1) at start of treatment, 
had high remission rates in 
biologics group:  
• DAS 30.6 
• ARA 16.9% 

Sustained remission at 6 
and 12 months achieved in 
<10 % of patients 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Listing et al., 2008120 

Country and setting 
Germany 

Source of funding 
Unconditional, joint 
grants from Essex 
and Wyeth since 
2001, from Essex, 
Wyeth, and Amgen 
since January 2003, 
and from Essex, 
Wyeth, Amgen, and 
Abbott since 
September 2003 

Research objective 
Determine hazard 
risk of developing or 
worsening heart 
failure in RA pts 
treated with tumor 
necrosis factor 
inhibitors. 

Study design 
Cross Sectional 
Cohort Study 

Overall N 
4,248 

Duration of study 
5 years 

Quality rating  
Good 
 

Inclusion Criteria 
• Treated with 

ADA, ETN, IFX, 
or conventional 
DMARD 

Exclusion 
Criteria 
• Treated with 

ANK 
 

Interventions, Dose 
D1: ETN: dose NR 

IFX: dose NR 
ADA: dose NR 

D2: Conventional 
DMARDs: dose NR 

Number in group 
D1: 2,757 
D2: 1,491 

Mean age (years) 
D1: 53.7 
D2: 56.1  
P = 0.00001 

Sex, % female 
D1: 78.1 
D2: 78.9 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: median duration 9 years 
D2: median duration 6 years 
P = 0.00001 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
D1: mean 9.3 
D2: mean 6.8 
P = 0.00001 

Corticosteroid use, % 
D1: 83.9 
D2: 76.1 
D 3P = 0.00001 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
D1: mean 5.8 
D2: mean 5.1 
D 3P = 0.00001 

Required treatment for 
latent TB 
NR 

Other population 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 

Overall 
• At followup, 101 pts (2.4%) 

had died, 14 due to heart 
failure. Four hundred 
twelve patients (9.7%) 
dropped out, and 168 
(4.0%) had not attended 
last 2 or 3 followup visits. 
annual loss-to-followup 
rate (with loss-to-followup 
defined as dropping out or 
failure to attend last 2 or 3 
visits) was 5.1%. annual 
dropout rate was 3.9% on 
average, and total dropout 
rate at 48 months was 
15.5% (Kaplan-Meier 
estimate). Patients who 
dropped out did not differ 
significantly from those 
who completed study with 
regard to age, sex, 
treatment with TNFα 
inhibitors, or 
cardiovascular disease 
status, but they did have 
slightly more active 
disease at start of 
treatment (mean ± SD 
DAS28 score 5.7 ± 1.3 
versus 5.5 ± 1.3). 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
characteristics, %, (CI/SD/P 
value) 
D1: Comorbidiities: Heart 

failure 75 (2.7%); 
Coronary heart disease 
149 (5.4%); 
cardiovascular disease 
total 1,026 (37.3%); 
Diabetes 226 (8.2%); 
Chronic lung disease 201 
(7.3%); Rhuematoid 
factor positive 2,219 
(80.5%).  

D2: Comorbidiities: Heart 
failure 23 (1.5%), P = 
 0.014; Coronary heart 
disease 105 (7.0%), P = 
 0.033; cardiovascular 
disease total 569 
(38.2%), P =  0.566; 
Diabetes 128 (8.6%), P = 
 0.673; Chronic lung 
disease 95 (6.4%), P = 
 0.256; Rhuematoid 
factor positive 1,069 
(71.7%), P =  0.00001. 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• Adjusted hazard ratios 

(HR) for developing heart 
failure de novo: Anti-TNF 
vs. conventional DMARDs 
(multivariate analysis final 
model): adjusted HR: 1.66, 
95% CI: 0.67, 4.10; P = 
 0.28 

• Adjusted HR for heart 
failure: Anti-TNF vs. 
conventional DMARDs 
(multivariate analysis final 
model): adjusted HR: 1.49, 
95% CI 0.70, 3.18; P = 
 0.31 

• Adjusted HR for heart 
failure in 98 patients with 
prevalent heart failure Anti-
TNF vs. conventionals 
1.18 95% CI 0.30-4.733.90 
P =  0.81.  

• Patients with heart failure 
prior to study entry 
compared to patients 
without CVD at study entry 
had an adjusted HR of 
23.88 (95% CI 8.04, 70.90) 
P =  0.0001.  

• In a multivariate analysis 
adjusted HR was 15.99 
(95% Ci 5.40, 47.36), P = 
 0.0001.  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• And in a simplified model 
to offset efficacy of anti-
TNF treatment, adjusted 
HR was 18.06 (95% Ci 
6.10, 53.49) P =  0.0001.  

• When incident heart failure 
cases were compared to 
matched controls, controls 
had a significantly lower 
mean DAS28 score at 
follow up compared to 
cases (4.4 vs. 5.1, P = 
 0.03).  

• Adverse events were not 
systematically reported; 
there were 101 deaths, 14 
of which were result of 
heart failure.  

• Twenty five patients 
experienced heart failure 
for first time during study 
period.  

• A worsening of severity of 
prevalent heart failure was 
observed in 12 of 98 
patients. 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Maini et al. 
200418 

Country, 
Setting:  
Multinational 
Multicenter 

Funding:  
Centocor 

Research 
Objective:  
Efficacy and 
safety of 
repeated 
administration of 
infliximab plus 
MTX over a 2-yr 
period in pts with 
RA 

Study Design: 
RCT plus 
extension 

Overall N:  
428 (259 in 
extension) 

Study Duration:  
54  wks plus 
additional yr of 
follow-up  
 

Inclusion Criteria: 
• Age 18-75 
• Active RA 

despite MTX 

Exclusion Criteria: 
• NR 

Interventions, dose: 
D1: INF 
D2: Placebo 

Mean age, yrs: 

Overall: 54 

Sex, % female: 
Overall: 78 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1:  

TJC, mean: 

Overall: 31 

SJC, mean: 

Overall: 20 

DMARD use, %: NR 

Corticosteroid use, 
%: NR  

MTX naïve, %: 
NR 

DMARD Txt 
resistant, %: 
NR  

Patients with Early 
RA (≤ 3 yrs): 
NR 
 

The incidence of serious 
adverse events remained 
constant over time 

Serious adverse 
events were 
reported by similar 
proportions of pts 
who received MTX 
only (33%) and 
infliximab plus MTX 
(29%) 

• Number of observed 
cancer cases vs. 
number expected 
Placebo 0 vs. 1.02 
INF 5 vs. 5.15 

Overall 
Attrition 
Rate, %: 
• At 52  wks 

27%  
• At 2 yrs 

17% of 
those that 
continued 
into 
extension 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Maini et al., 2006,121 
CHARISMA 

Country and setting 
Rheumatology 
Centers, Europe 

Source of funding 
Chugai 
Pharmaceuticals (a 
member ofRoche 
Group) 

Research objective 
Establish safety and 
efficacy of repeat 
infusions of 
tocilizumab alone 
and in combination 
with MTX 

Study design 
Controlled Trials 

Overall N 
359 

Duration of study 
16 wks (20 wks for 
Safety) 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant 
• Patients must 

have shown an 
inadequate 
response to 
MTX or a 
disease flare 
while receiving 
MTX (at a 
dosage of 10-25 
mg weekly) 
during a 
minimum of 6 
mos of therapy.  

• Inadequate 
response was 
defined as 
presence of 
active disease, 
as described 
above, despite 
MTX therapy 

• Dagnosis of RA 
according to 
ACR revised 
criteria 

• Disease 
duration of at 
least 6 mos 

• Active disease 
(defined as ≥ 6 
tender joints 
and 6 swollen 
joints, based on 
a 28-joint count) 

• ESR of ≥ 28 
mm/hour, and/or 
a CRP level ≥ 

Interventions, dose 
D1:  
• Tocilizumab: 2 mg/kg 

every 4 weeks 
• Placebo MTX 

placebo: once/week 
D2:  
• Tocilizumab: 4 mg/kg 

every 4 weeks 
• Placebo MTX 

placebo: once/week 
D3:  
• Tocilizumab: 8 mg/kg 

every 4 wks 
• Placebo MTX 

placebo: once/week 
D4:  
• MTX: once/week 
• Tocilizumab: 2 mg/kg 

every 4 weeks 
D5:  
• MTX: once/week 
• Tocilizumab: 4 mg/kg 

every 4 wks 
D6: Tocilizumab: 8 

mg/kg every 4 wks + 
MTX once/week 

D7: MTX: once/wk + 
placebo infusions 
every 4 wks 

Number in group 
D1: 53 
D2: 54 
D3: 52 
D4: 52 
D5: 49  
D6: 50  
D7: 49 
Overall: 359 

Mean disease duration, 
mos 
D1: 9.19 
D2: 9.79 
D3: 9.21 
D4: 9.33 
D5: 7.82  
D6: 10.62  
D7: 11.24 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
D1: 100 
D2: 100 
D3: 100 
D4: 100 
D5: 100  
D6: 100  
D7: 100 
Overall: 100 

TJC, mean 
D1: 15 
D2: 15 
D3: 15 
D4: 15 
D5: 13 
D6: 15  
D7: 16 
Overall: 15 

SJC, mean  
D1: 11 
D2: 11 
D3: 12 
D4: 11 
D5: 11  
D6: 11 
D7: 12  

ACR  
ACR 20: 
D1: 31 
D2: 61 
D3: 63 
D4: 64 
D5: 63  
D6: 74 
D7: 41 
 
• 4 mg/kg and 8 mg/kg of 

tocilizumab vs. placebo 
plus MTX (P < 0.05) 

• 2 mg/kg of tocilizumab vs. 
placebo plus MTX (NS) 

• Tocilizumab (2 mg/kg, 4 
mg/kg, and 8 mg/kg) plus 
MTX vs. 

ACR 50: 
D1: 6 
D2: 28 
D3: 41 
D4: 32 
D5: 37  
D6: 53  
D7: 29 
8 mg/kg of tocilizumab plus 

MTX vs. placebo plus 
MTX (P < 0.05). All 
others NS. 

ACR 70: 
D1: 2 
D2: 6 
D3: 16 
D4: 14 
D5: 12 
D6: 37 
D7: 16 
8 mg/kg of tocilizumab plus 

Attrition/withdrawal 
Overall, n: 
D1: 12 
D2: 11 
D3: 8 
D4: 6 
D5: 7 
D6: 7 
D7: 9 

Withdrawals due to 
adverse events, n: 
AE and Possible Drug-
Related Toxicity: 
D1: 4 
D2: 6 
D3: 5 
D4: 3 
D5: 6  
D6: 6  
D7: 4 

Withdrawals due to lack of 
efficacy, n: 
D1: 6 
D2: 5 
D3: 2 
D4: 1 
D5: 1  
D6: 1  
D7: 6 

Adherent/compliant, n: 
D1: 41 
D2: 43 
D3: 44 
D4: 46 
D5: 42  
D6: 43 
D7: 40 

Overall adverse events 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

1.0 mg/dl.  
• If patients 

required 
concomitant 
treatment with 
nonsteroidal 
antiinflammatory 
drugs and/or 
oral steroids, 
dose must have 
been stable for 
at least 4 weeks 
prior to study 
entry and during 
course ofstudy 
(for steroids, ≥ 
10 mg PNL or 
equivalent). 

Exclusion 
Criteria 
• Leukopenia 

and/or 
thrombocytopen
ia, any hepatic 
dysfunction as 
shown by 
aspartate 
transaminase 
and alanine 
transaminase 
levels > 1.5-fold 
upper limit of 
normal or 
significant renal 
impairment 
(serum 
creatinine level 
> 1.5-fold upper 
limit of normal) 

• Patients who 
received 

Mean age, years 
D1: 52.2 
D2: 49.3 
D3: 50.1 
D4: 49.2 
D5: 50.2  
D6: 50.1  
D7: 50.9  
Overall: 50.3 

Sex, % female 
D1: 83 
D2: 76 
D3: 73 
D4: 87 
D5: 76  
D6: 78  
D7: 78 
Overall: 79 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Overall: 11 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: 100 
D2: 100 
D3: 100 
D4: 100 
D5: 100  
D6: 100 
D7: 100 
Overall: 100 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 
D4: 0 
D5: 0  
D6: 0  
D7: 0 
Overall: 0 

Baseline DAS score 
D1: 6.48 
D2: 6.55 
D3: 6.43 
D4: 6.58 
D5: 6.34  
D6: 6.47 
D7: 6.75 

Required treatment for 
latent TB 
NR 

 

MTX vs. placebo plus 
MTX (P < 0.05). All 
others NS. 

HAQ  
NR 

DAS  
D1: NR (in figure only) 
D2: NR (in figure only) 
D3: NR (in figure only) 
D4: NR (in figure only) 
D5: NR (in figure only)  
D6: -3.57  
D7: NR (in figure only) 
monotherapy with 2 mg/kg of 

tocilizumab vs. placebo + 
MTX (P = NS) 

SF-36  
NR 

Radiographic measures  
NR 

Quality of life scales  
NR 
• Mean difference/absolute 

difference (CI/SD/P Value):  
• Rate of Remission 

According toDAS: 8 mg/kg 
of tocilizumab + MTX: 
34%, Monotherapy with 8 
mg/kg tocilizumab: 17%, 
Placebo + MTX: 8%, other 
arms and overall: NR 

• Mean Reduction in SJCs 
Monotherapy with 8 mg/kg 
of tocilizumab vs. placebo 
+ MTX (P < 0.01), 8 mg/kg 
of tocilizumab + MTX vs. 
placebo + MTX 
(P < 0.001), other drugs: 

reported, n: 
Patients with 1 or more 

treatment-emergent AE: 
D1: 30 
D2: 27 
D3: 31 

Treatment-related AE:  
D1: 13 
D2: 14 
D3: 15 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
Tuberculosis: NR 

Other infections 
Limb abscess 
D1: 1 
All else NR 

Osteomyelitis: 
D1: 1 
All else NR 

Respiratory infection: 
D1: 2 
All else NR 

Infective arthritis: 
D3: 1 
All else NR 

Sepsis 
D3: 1 
All else NR 

Anaphylactic shock/reaction 
and hypersensitivity: 
D1: 3 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

DMARDs 
(excluding MTX) 
within 4 weeks 
prior tostart 
ofstudy 

• Patients who 
received anti-
TNF agents 
within 12 weeks 
or LEF within 6 
mos of infusion 
of study 
medication. 

 

NR 
• Mean Reduction inTJC: 8 

mg/kg of tocilizumab plus 
MTX vs. placebo + MTX (P 
< 0.009), other drugs: NR 

• CRP/ESR: NR for all drugs 
(in figure only) 

 

D2: 1 
D3: 0 
D4: 0 
D5: 0 
D6: 0 
D7: 0 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Malysheva et al., 
2008122 

Country and setting 
Germany 

Source of funding 
Not reported 

Research objective 
Assess incidence 
and severity of 
DMARD-induced 
AEs in pts taking/not 
taking 
glucocorticoids and 
whether 
glucocorticoids can 
prolong survival time 
of DMARD in pts 
receiving 
combination therapy 

Study design 
Retrospective Cohort 
Study 

Overall N 
154 

Duration of study 
2-62 months 

Quality rating  
Fair 
 

Inclusion Criteria 
• ACR criteria for 

RA 

Exclusion 
Criteria 
• Previous history 

of active 
gastrointestinal 
problems 

• Serious 
complicating 
diseases such 
as arterial 
hypertension, 
psychiatric, or 
mental 
problems 

• Diabetes 
mellitus 

• Patients with 
steroid pulse 
therapy 

 

Interventions, Dose 
D1: MTX: 7.5-20 

mg/week 
D2: MTX: 7.5-20 

mg/week 
Other: 7.5 mg/day or 
less glucocorticoids 

D3: Hydroxychlorquine: 
200-400 mg/day 

D4: Hydroxychlorquine: 
200-400 mg/day 

Other: 7.5 mg/day or 
less glucocorticoids 

D5: SSZ: 1-2 g/day 
Other: with and without 

7.5mg/day 
glucocorticoid 

Number in group 
D1: 74 
D2: 51 
D3: 69 
D4: 22 
D5: 28 // 19 
Overall: 154 

Mean age (years) 
NR Overall: 47.2 

Sex, % female 
NR Overall: 84 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
Overall: 17.8 yrs (3.9) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %,  
NR  
 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
• Time in months until 

withdrawal of DMARD due 
to AD (mean + SD)- MTX: 
21.8 (2.9) 

• MTX + GC: 43.3 (2.7) 
• SSZ: 10.4 (2.3) 
• SSZ + GC: 22.5 (1.9) 
• Time in months until 

occurence of AE: MTX: 3.0 
(0.6) 

• MTX + GC: 18.8 (1.3) 
• HCQ: 34.5 (4.6) 
• HCQ + GC: 54.4 (5.1) 
• Time to cessation due to 

loss of efficacy: SSZ: 16.8 
(1.2); SSZ + GC: 31.3 (2.9) 

 

Overall 
Use of GC significantly 
increased time until 
withdrawal of DMARD 
therapy due to AE (18.6 ± 2.3 
vs. 12.5 ± 1.4 mo; P =  0.05). 
However, timing of 
withdrawal of DMARD due to 
loss of efficacy was not 
different between RA patients 
taking GC and GC-naïve 
patients, probably due to 
higher level of disease 
activity in RA patients with 
GC comedication. Stratifying 
for DMARD revealed that 
comedication with GC 
significantly increased 
duration of therapy with SSZ 
from 10.4 ± 2.3 to 22.5 ± 1.9 
months (SSZ + GC; P = 
 0.05) and for MTX from 21.8 
± 2.9 to 43.3 ± 2.7 months 
(MTX + GC; P =  0.01). GC 
comedication significantly 
increased time until 
occurrence of AE for MTX 
(3.0 ± 0.6 vs. 18.8 ± 1.3 mo; 
P =  0.05), HCQ (34.5 ± 4.6 
vs. 54.4 ± 5.1 mo; P =  0.05). 
Patients taking SSZ, time to 
cessation due to loss of 
efficacy increased 
significantly under GC 
comedication, from 16.8 ± 
1.2 to 31.3 ± 2.9 months (P = 
 0.05). 

Overall adverse events 
reported, n: 
D1: 9 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D2: 17 
D3: 19 
D4: 12 
D5: 4//5 
Overall: 64 

Serious adverse events 
NR 

Malignancies 
Other cancer (specify), n: NR 

Overall: unspecified: 5 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
Grade 1 AE (mild, not 
requiring treatment), n: 
D1: 3 
D2: 7 
D3: 1 
D4: 1 
D5: 2//1 

Grade 2 AE (moderate, 
resolved with treatment), n: 
D1: 4 
D2: 5 
D3: 17 
D4: 9 
D5: 1//2 

Grade 3 AE (severe, result in 
inability to carry on normal 
activities and requiring 
professional medical 
attention), n: 
D1: 2 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D2: 4 
D3: 4 
D4: 1 
D5: 4//1 
• Overall: nephrectomy: 1 
• Osteoporosis (DMARD 

monotherapy versus 
DMARD + GC): 16 vs. 22 

• Diabetes mellitus: 4 vs. 10 
• Malignancy: 6 vs. 3 
• Thyroid dysfunction: 5 vs. 

5 
• Infections: 2 vs. 3 
• Gastrointestinal 

Complications: 11 vs. 6 
• Mucocutaneous 

complications: 5 vs. 7 
• Intolerance: 6 vs. 5 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Marchesoni et 
al., 2009123 
LOHREN 
registry 

Country and 
setting 
Italy, Lombary 

Source of 
funding 
NR 

Research 
objective 
To evaluate 
survival of INF, 
ETN, and ADA in 
a RA patient 
cohort 

Study design 
Observational 

Overall N 
1064 

Duration of 
study 
36 mos 

Inclusion 
Criteria 
• Patients with 

RA according 
to ACR with at 
least one dose 
of anti-TNF 
treatment 

Exclusion 
Criteria 
• Active 

infection 
• History of 

malignancy 
• Pre-malignant 

condition 
• Class 3/4 

congestive 
heart failure 

• Demyelinating 
disorders 

 

Comparisons 
(dosage and 
frequency) 
D1: INF: dose NR 
D2: ADA: dose NR 
D3: ETN: dose NR 

Number in group 
D1: 519 
D2: 303 
D3: 242 
Overall: 1064 

Mean age (years) 
D1: 55.72 
D2: 56.07 
D3: 55.81 
Overall: 55.84 

Sex, % female 
D1: 81.5 
D2: 85.1 
D3: 84.3 
Overall: 83.2 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease 
duration, years 
D1: 9.28 (7) 
D2: 9.56 (7.9) 
D3: 9.63 (7.11) 
Overall: 9.44 (7.29) 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
D1: 80.7 
D2: 76.9 
D3: 84.3 
Overall: 84.2 

DMARD use, %:  
NR 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

Baseline DAS score 
D1: 6.01 (0.94) 
D2: 5.68 (0.96) 
D3: 5.93 (1.02) 
Overall: 5.90 (0.97) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
Overall 
attrition/withdrawal (n):   
D1: 226 
D2: 111 
D3: 68 
Overall: 405 

Withdrawals due to 
adverse events (n):  
D1: 106 
D2: 60 
D3: 28 
Overall: 194 

Withdrawals due to lack 
of efficacy (n):  
D1: 104 
D2: 45 
D3: 31 
Overall: 180 

Long-term survival rate 
at 36 mos (INF vs. ADA 
vs. ETN): 49.1% vs. 
53.6% vs. 62.5%  

RR of discontinuation 
due to all causes 
compared to ETN  
• ADA: 1.45 (1.05 to 

2.00, P=0.024) 
• INF: 1.50 (1.10 to 

2.05; P=0.011) 

RR of discontinuation 
due to loss of effica 

Serious adverse 
events: 
Death (n):  
D1: 3 
D2: 5 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
%, (CI/SD/P value):  
 

NR D3: 5 
Overall: 13 

Malignancies: 
Malignancies:  
D1: 6 
D2: 8 
D3: 4 
Overall: 18 

Respiratory events: 
NR 

Other infections: 
Serious infections 
(specify) (n):  
D1: 42 
D2: 20 
D3: 11 
Overall: 73 

GI: 
NR 

Other: 
Infusion/injection site 
reactions (n):  
D1: 48 
D2: 8 
D3: 2 
Overall: 58  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
McDonald, J.R. et 
al., 2009124 

Country and setting 
United States; 
Veterans  
hospital 

Source of funding 
US Department of 
Veterans Affairs, 
Veterans Health 
Administration, and 
National Institutes of 
Health 

Research objective 
Examine HZ risk, risk 
factors, treatments 
and outcomes with a 
focus on contribution 
of different classes of 
immunosuppressive 
medications to risk of 
HZ 

Study design 
Retrospective Cohort 
Study 

Overall N 
20,357 

Duration of study 
October 1998 to 
June 2005 

Quality rating  
Fair 
 

Inclusion Criteria 
• Ad Veterans 

who had an 
ICD-9-CM code 
diagnosis of RA 
during study 
period and who, 
after a ≥ 4 
month history of 
receiving 
medications 
from VA during 
study period, 
subsequently 
received a first 
prescription for 
a DMARD. 

Exclusion 
Criteria 
• Diagnosis of HZ 

at any time prior 
to receiving a 
DMARD or who 
did not have ≥ 2 
separate 
outpatient or 
inpatient clinical 
encounters 
during study 
period. 

 

Interventions, Dose 
D1:  
• SSZ: dose NR 
• HCQ: dose NR 
• Auronofin, injectable 

gold, penicillamine: 
NR 

D2:  
• MTX: dose NR 
• LEF: dose NR 
• ANK: dose NR 
• Azathioprine, 

cyclophosphamid, 
cyclosporine: dose 
NR 

D3:  
• ETN: dose NR 
• IFX: dose NR 
• ADA: dose NR 

Number in group 
D1: 9673 
D2: 12888 
D3: 3661 
Overall: 20357 

Mean age (years) 
D1: 61.9, SD 12.8 
D2: 63.7, SD 12.0 
D3: 59.3, SD 11.6 

Sex, % female 
D1: 10.9 
D2: 8.7 
D3: 9.0 

Race, % white 
D1: 65.2 
D2: 67.5 
D3: 70.1 

Race, % black 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: PRED: 34.5 
D2: PRED: 62.7 
D3: PRED: 55.0 

DMARD use, % 
D1: HCQ: 72.8; SSZ: 39.7; 

MTX: 0; LEF: 0; CSA: 0; 
CYC: 0; ANK: 0; ETN: 0; 
IFX: 0; ADA: 0 

D2: HCQ: 28.7; SSZ: 17.3; 
MTX: 83.7; LEF: 19.8; 
CSA: 2.7; CYC: 2.7; 
ANK: 0.5; ETN: 0; IFX: 0; 
ADA: 0 

D3: HCQ: 22.0; SSZ: 17.0; 
MTX: 51.5; LEF: 19.8; 
CSA: 1.3; CYC: 0.6; 
ANK: 1.5; ETN: 68.9; IFX: 
22.0; ADA: 32.4 

MTX naïve, % 
D1: 100 
D2: NR 
D3: NR 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
Antiviral Treatment:  
• Oral: D1 65.4, D2 65.5, D3 

69.8, D2 vs. D1: P > 0.5, 
D3 vs. D1: P > 0.1;  

• Intravenous: D1 1.0, D2 
6.8, D3 3.1, D2 vs. D1: P = 
 0.001, D3 vs. D1: P > 0.1;  

• HZ complication: HZ 
Meningitis: D1 0.5, D2 0.5, 
D3 0, D2 vs. D1: P > 0.1, 
D3 vs. D1: P > 0.5;  

• Other HZ nervous system 
complication: D1 20.7, D2 
18.6, D3 17.7, D2 vs. D1: 
P > 0.5, D3 vs. D1: P > 
0.5;  

• Ophthalmic HZ: D1 7.2, D2 
6.8, D3 5.2, D2 vs. D1: P > 
0.5, D3 vs. D1: P > 0.1;  

• Other HZ complication: D1 
6.3, D2 6.8, D3 4.2, D2 vs. 
D1: P > 0.5, D3 vs. D1: P > 

Overall 
NA 

Overall adverse events 
reported, n: NA 

Serious adverse events 
NA 

Malignancies 
NA 

Respiratory events 
NA 

Other infections 
NA 

GI 
NA 

Other 
NA 
 



 

E-276 
 

Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D1: 13.6 
D2: 10.1 
D3: 8.9 

Ethnicity, Latino 
NR 

 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: Episodes of HZ (%): 2.2; 

Episodes of HZ per 1000 
patient-years: 8.00 

D2: Episodes of HZ (%): 3.2; 
Episodes of HZ per 1000 
patient-years: 11.18 

D3: Episodes of HZ (%): 2.6; 
Episodes of HZ per 1000 
patient-years: 10.60 

Overall: Episodes of HZ per 
1000 patient-years: D2 
vs. D1 P =  0.001; D3 vs. 
D1 P =  0.001 

 

0.1;  
• Hospitalization for HZ: D1 

2.9, D2 6.1, D3 4.2, D2 vs. 
D1: P > 0.5, D3 vs. D1: P > 
0.1; 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Mease et al., 2008, 
DANCER trial46,125 

Country and setting 
United States 
multicenter 

Source of funding 
Genentech, Inc. 

Research objective 
Evaluate effect of 
RIT treatment on 
HRQOL 

Study design 
Controlled Trials 

Overall N 
367 

Duration of study 
24 weeks 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant failed 
to respond to 
treatment with 
at least 1 but 
not more than 5 
DMARD or 
biologic agents 

• SJC of 8 or 
more 

• TJC of 8 or 
more 

• CRP serum 
levels of 1.5 
mg/dl or more 
or erythrocyte 
sedimentation 
rate of 28 mm/h 
or more despite 
ongoing MTX 
treatment of 
more than 12 
weeks 

• See46 for more 
details 

Exclusion 
Criteria 
• See46 
 

Interventions, Dose 
D1:  
• MTX: 10-25 mg/week 
• PlaceboIV infusion on 

days 1 and 15 
D2:  
• MTX: 10-25 mg/week 
• RIT: 500 mg IV 

infusion on days 1 
and 15 

D3:  
• MTX: 10-25 mg/week 
• RIT: 1000 mg IV 

infusion on days 1 
and 15  

Number in group 
D1: 122 
D2: 123 
D3: 122 
Overall: 367 

Mean age (years) 
D1: 50.8 
D2: 51.4 
D3: 52.1 
Overall: 51.0 

Sex, % female 
D1: 79.5 
D2: 83.7 
D3: 76.2 
Overall: 80.0 

Race, % white 
D1: 77.9 
D2: 76.4 
D3: 82.8 
Overall: 79.0 

Race, % black 
NR 

Mean disease duration, 
years (SD) 
D1: 9.6 yrs (7.7) 
D2: 11.2 (8.5) 
D3: 11.3 (8.5) 
Overall: 11.0 (NR) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
D1: 100 
D2: 100 
D3: 100 
Overall: 100 

TJC, mean (SD) 
D1: 35 
D2: 33 
D3: 32 

SJC, mean (SD)  
D1: 21 
D2: 22 
D3: 22 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: 27 
D2: 39 
D3: 31.1 
Overall: 32.4 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 
Overall: 0 

Baseline DAS score, mean 
(SD) 

ACR  
NR 

HAQ,  
D1: NR, in figure only 
D2: NR, in figure only 
D3: NR, in figure 
Overall:  
• Significant differences 

were seen for 1000mg 
Gps. placebo after 8 
weeks (P = 0.05) and were 
maintained over 24 weeks.  

• For 500mg group, 
significant differences vs. 
placebo were seen by 12 
weeks (P NR).  

• At week 24, 34.4% vs. 
62.6% vs. 67.2% achieved 
prespecified MCID of 0.22 
points (P = 0.05 for both 
groups vs. placebo) 

DAS  
NR 

SF-36 (SD) 
Mean changes from baseline 
to 24 weeks: physical 
component summary (PCS): 
D1: 2.36 (0.78) 
D2: 7.08 (0.77) 
D3: 7.40 (0.78) 

Mental component summary: 
D1: 1.88 (1.00) 
D2: 4.49 (1.22) 
D3: 3.03 (1.11) 

Physical function: 
D1: 2.18 (0.83) 
D2: 6.44 (0.90) 
D3: 5.79 (0.88) 

Overall 
Overall attrition/withdrawal, n: 
D1: see below 
D2: see below 
D3: see below 
Overall: 33-53 

Withdrawals due to adverse 
events, n:  

NR 

Withdrawals due to lack of 
efficacy, n:  

NR 

Adherent/compliant, n:  

NR 

Missing outcome data 
(% without baseline and 
endpoint scores):  
• For SF-36, 26% vs. 9% vs. 

4% 
• For HAQ, 27% (placebo) 

vs. 2% (combined RIT 
groups) 

• For FACIT-Fatigue, 27% 
vs. 1%. 

Overall adverse events 
reported, n:  
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Ethnicity, Latino 
NR 

 

D1: 6.85 (0.74) 
D2: 6.84 (0.79) 
D3: 6.67 (0.82) 
Overall: 6.79 (NR) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
NA 
 

Role-physical:  
D1: 0.64 (1.25) 
D2: 7.19 (0.98) 
D3: 5.51 (1.22) 

Bodily pain: 
D1: 4.16 (0.89) 
D2: 8.96 (0.97) 
D3: 8.51 (0.85) 

General health: 
D1: 2.15 (0.89) 
D2: 3.94 (0.80) 
D3: 4.52 (0.87) 

Vitality: 
D1: 2.69 (0.95) 
D2: 6.71 (0.96) 
D3: 6.02 (0.98) 

Social function: 
D1: 2.68 (1.11) 
D2: 6.97 (1.22) 
D3: 5.93 (0.98) 

Role-emotional: 
D1: 0.95 (1.39) 
D2: 5.54 (1.57) 
D3: 3.27 (1.57) 

Mental health: 
D1: 2.34 (1.03) 
D2: 3.96 (1.04) 
D3: 2.83 (1.01) 
Overall:  
• For 500 mg vs. placebo 

and 1000 mg vs. placebo, 
respectively: PCS, 
P = 0.001 for both 
comparisons 

• MCS, P = 0.087, P = 0.167 
• Proportion of patients 

achieving an MCID 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

(minimal clinically 
important difference) of 5 
points on PCS: 23.8% vs. 
55.3% vs. 52.5%, 
significantly higher 
(P = 0.05) for both groups 
vs. placebo 

• MCS scores were not 
significantly different (data 
NR) 

Radiographic measures  
NR 

Quality of life scales  
D1: FACIT-Fatigue, change 

from baseline: 3.91 
D2: 7.63  
D3: 8.20  
P = 0.009 placebo vs. 500 

mg group 
P = 0.001 for 1000 mg 
vs. placebo 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Michaud, K. et al.; 
2006126 

Country and setting 
United States; 
doctors offices 

Source of funding 
National Database 
for Rheumatic 
Diseases 

Research objective 
Determine sinus 
disease rates are 
increased in pts with 
RA and whether tx 
alters risk of sinus 
disease. 

Study design 
Cohort Study 

Overall N 
7,243 patients with 
RA 

Duration of study 
longitudinal (length 
not specified); 
questionnaire 
completion 
December 2003 

Quality rating  
Fair 
 

Inclusion Criteria 
• NDB 

participants who 
completed a 
questionnaire in 
December 2003 
that included 
questions 
related to sinus 
problems. 

Exclusion 
Criteria 
• NR 
 

Interventions, Dose 
D1:  
• PRED: NR 
• MTX: NR 
• LEF: NR 
• SSZ: NR 
• Hydroxychlorquine: 

NR 
• ETN: NR 
• IFX: NR 
• ADA: NR 

Number in group 
D1: 7243 

Mean age (years) 
D1: 62.2, SD 12.4 

Sex, % female 
D1: 78.5 

Race, % white 
D1: 92.7 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: PRED: 34.1 

DMARD use, % 
D1: HCQ: 19.0; MTX: 57.5; 

IFX: 31.9; LEF: 14.6; 
ETN: 14.5; ADA: 3.0; 
SSZ: 5.8 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %,  
NR 
 

ACR    
NR 

HAQ,    
D1: 1.03, CI 1.07 - 1.25, SD 

0.72, P = 0.05 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
• Association of sinus 

problems: OR (95% CI);  
• Fatigue (0-10 scale, 

unnamed): 4.2, CI 1.05 - 
1.09, SD 2.87, P = 0.05;  

• Pain (0-10 scale, 
unnamed): 3.5, CI 1.03 - 
1.07, SD 2.68, P = 0.05 

 

Overall 
NR 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
OR (95% CI) for visits to 
physician for sinus problems: 
• MTX: 1.06 (0.93, 1.20) 0.371 
• PRED: 0.98 (0.86, 1.11) 

0.776 
• IFX: 1.00 (0.88, 1.15) 0.973 
• HCQ: 1.08 (0.93, 1.25) 0.313 
• LEF: 0.84 (0.70, 0.99) 0.041 
• ETN: 1.21 (1.02, 1.42) 0.025 
• ADA: 1.09 (0.79, 1.51) 0.600 
• SSZ: 0.68 (0.51, 0.90) 0.007 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Migliore et al. 
2009127 

Country and 
setting 
Italy, Multicenter 

Source of 
funding 
NR 

Research 
objective 
To determine the 
safety profiles for 
ETN, INF and 
ADA in patients 
of 65+ yrs, 
undergoing anti-
TNF treatment 
for an active 
inflammatory 
disease such as 
rheumatoid 
arthritis 

Study design 
Observational 

Overall N 
138 

Duration of 
study 
Duration of 
treatment with 
anti-TNF: 39 
mos (SD 14) 

Inclusion 
Criteria 
• Age 65 or 

more with RA 

Exclusion 
Criteria 
• Treated for 

other 
conditions, or 
with other anti-
TNFs or 
different doses 

 

Comparisons 
(dosage and 
frequency) 
D1: ETN:50 

mg/week 
D2: ADA: 40 mg 

every 2 wks 
D3: INF: 3-5 mg/kg 

every 6 to 8 
wks 

Number in group 
D1: 54 
D2: 39 
D3: 45 
Overall: 138 

Mean age (years) 
Ages 65-70 
D1: 41 (76%) 
D2: 17(44%) 
D3: 13(29%) 
Overall: 71 (51%) 

Ages 71-75 
D1: 4 (7%) 
D2: 5 (38%) 
D3: 23 (51%) 
Overall: 42 (30%) 

Age 76 or older 
D1: 9 (17%) 
D2: 7 (18%) 
D3: 9 (20%) 
Overall: 25 (18%) 

Overall, across all 
groups: 71.2 

Sex, % female 
D1: NR 
D2: NR 
D3: NR 

Mean disease 
duration, years 
NR 
Overall: 11.6 (7.8) 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
NR 

DMARD use, %:  
100 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

Baseline DAS score 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
NR 

Serious adverse 
events: 
NR 

Malignancies: 
NR 

Respiratory events: 
Tuberculosis (n): NR 
Pneumonia (n): NR 
Upper respiratory 
infection (n): NR 

Other infections: 
Urinary tract 
infection (n): NR 
Other infections 
(specify) (n): Infections 
(total, not stratified by 
age) 
Total 
D1: 10  
D2: 10  
D3: 10 

Mild 
D1: 2  
D2: 8  
D3: 5 

Moderate 
D1: 2  
D2: 0  
D3: 1 

Severe 
D1: 0   
D2: 0   
D3: 1 

Infections, age 65-70 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
Overall: 79% 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

NR Total 
D1: 4 
D2: 4  
D3: 3  

Mild 
D1: 4 
D2: 4  
D3: 3  

Moderate 
D1: 0 
D2: 0   
D3: 0  

Severe 
D1: 0 
D2: 0   
D3: 0  

Infections, age 71-75 
Total 
D1: 1   
D2: 1   

Mild 
D1: 0  
D2: 0  

Moderate 
D1: 0   
D2: 0   

Severe 
D1: 0   
D2: 0   

Infections, age 76+ 
Total 
D1: 5 
D2: 3 
D3: 3 

Mild 
D1: 4 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
D2: 3 
D3: 3 

Moderate 
D1: 1 
D2: 3 
D3: 1 

Severe 
D1: 0, 
D2: 0 
D3: 1 

GI: 
NR 

Other: 
Allergic reactions (total, 
not stratified by age) 
Total 
D1: 4 
D2: 2 
D3: 5    

Mild 
D1: 2 
D2: 1 
D3: 2    

Moderate 
D1: 2 
D2: 1 
D3: 2    

Severe 
D1: 0 
D2: 0 
D3: 1    

Allergic reactions, age 
65-70 
Total 
D1: 2 
D2: 4 
D3: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Mild 
D1: 1 
D2: 2 
D3: 1 

Moderate 
D1: 1 
D2: 2 
D3: 0 

Severe 
D1: 0  
D2: 0,   
D3: 0 

Allergic reactions, age 
71-75 
Total 
D1: 1 
D2: 1  
D3: NR  

Mild 
D1: 1 
D2: 0 
D3: NR 

Moderate 
D1: 0 
D2: 1  
D3: 0 

Severe 
D1: 0 
D2: 0 
D3: 1  

Allergic reactions, age 
76+ 
Total 
D1: 1 
D2: 0  
D3: 0 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Mild 
D1: 0 
D2: 0  
D3: 0 

Moderate 
D1: 1 
D2: 0  
D3: 0 

Severe 
D1: 0 
D2: 0  
D3: 0 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Miyasaka, 
2008,CHANGE 
study128 

Country and setting 
Japan, Multicenter 

Source of funding 
Abbott Japan Co., 
Ltd. and Eisai Co. 

Research objective 
Compare effects of 3 
doses of ADA vs. 
placebo in Japanese 
RA pts 

Study design 
Controlled Trials 

Overall N 
352 

Duration of study 
24 weeks 

Quality rating  
Fair  
 

Inclusion Criteria 
• 20 years or 

older 
• Met ACR criteria 

for active RA 
• Failed 1 

DMARD 
• 10 or more 

swollen joints 
and 12 or more 
tender joints 
(excluding distal 
interphalangeal 
joints) and a 
CRP 
concentration 2 
mg/dL or more 

Exclusion 
Criteria 
• Acute 

inflammatory 
joint diseases 
other than RA 

• Active Listeria 
or TB, 
lymphoma, or 
leukemia, or any 
malignancy 
except for 
successfully 
treated 
nonmetastatic 
basal-cell 
carcinoma 
ofskin, HIV, 
hepatitis B virus 
surface antigen, 
or anti-hepatitis 
C virus antibody 

• Ongoing or 

Interventions, dose 
D1: ADA: 20 mg every 

other week 
D2: ADA: 40 mg every 

other week 
D3: ADA: 80 mg every 

other week 
D4: Placebo 

Number in group 
D1: 87 
D2: 91 
D3: 87 
D4: 87 
Overall: 352 

Mean age, years (SD) 
D1: 54.8 
D2: 56.9 
D3: 54.3 
D4: 53.4 
Overall: 54.9 

Sex, % female 
D1: 79.3 
D2: 79.1 
D3: 82.8 
D4: 77 
Overall: 79.5 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
mean years (SD) 
D1: 10 (7.7)  
D2: 9.9 (7.9)  
D3: 9.5 (8.3)  
D4: 8.4 (8.2)  
Overall: 9.5 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
D1: 24.6 
D2: 24.4 
D3: 24.9 
D4: 23.7 
Overall: 24.4 

Swollen Joint Count, mean  
D1: 19.2 
D2: 19.1 
D3: 20.8 
D4: 19.3 
Overall: 19.6 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score 
NR 

Required treatment for 
latent TB 
NR 

ACR mean difference/ 
absolute difference (%) 
ACR 20: 
Week 12, n: 
D1: 39 (44.8) 
D2: 39 (49.2) 
D3: 47 (54) 
D4: 11 (12.6) 
Overall: Placebo vs. ADA 20, 
ADA 40, ADA 80: P < 0.05, P 
< 0.05, P < 0.05  

Week 24, n: 
D1: 25 (28.7) 
D2: 40 (44) 
D3: 44 (50.6) 
D4: 12 (13.8) 

Overall: Placebo vs. ADA 20, 
ADA 40, ADA 80: P < 0.05, P 
< 0.0001, P < 0.0001 

ACR 50: 
Week 12, n 
D1: 16 (18.4) 
D2: 19 (20.9) 
D3: 23 (26.4) 
D4: 3 (3.3) 
Overall: Placebo vs. ADA 20, 

ADA 40, ADA 80: P = 
 0.05, P =  0.05, P =  0.05 

Week 24, n: 
D1: 14 (16.1) 
D2: 22 (24.2) 
D3: 28(32.2) 
D4: 5 (5.7) 
Overall :Placebo vs. ADA 20, 

ADA 40, ADA 80: P = 
 NS, P =  0.05, P =  0.05 

ACR 70: 

Attrition/withdrawal 
Overall, n: 
D1: 7 
D2: 16 
D3: 4 
D4: 7 
Overall: 34 

Withdrawals due to adverse 
events, n: 
D1: 5 
D2: 12 
D3: 3 
D4: 4 
Overall: 24 

Other reasons for 
discontinuation included 
withdrawal of consent, 
protocol violations, and 
administrative reasons.  

107 patients received rescue 
medication after 8+ weeks of 
double-blind study treatment 
(45, 26, 17, and 19 in 
placebo and ADA 20, 40, and 
80 mg groups, respectively) 

3 discontinuations that 
occurred during rescue 
period occurred in one 
patient each from placebo, 
ADA 40 mg, and ADA 80 mg 
groups. 

Overall adverse events 
reported, n: 
D1: 80 
D2: 90 
D3: 81 
D4: 71 
Overall: 322 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

active infection 
• Advanced or 

poorly controlled 
diabetes 

• CNS 
demyelinating 
disorders 

• Pregnancy 

Mean Subject's global 
assessment of disease 
activity VAS (mm):  
D1: 73.1  
D2: 71.2  
D3: 75.7  
D4: 64.6  
Overall: NR 

Mean Subject's assessment 
of pain VAS (mm):  
D1: 69  
D2: 68.1  
D3: 70.4  
D4: 62.7  
Overall: NR 

Mean HAQ DI score:  
D1: 1.57 
D2: 1.64 
D3: 1.77 
D4: 1.39 
Overall: NR 

Mean Duration of morning 
stiffness (min):  
D1: 216.7  
D2: 193.3  
D3: 202.3  
D4: 195.5  
Overall: NR 

Any morning stiffness (%):  
D1: 81.4 
D2: 76.9 
D3: 88.4 
D4: 86.2 
Overall: NR 
 

Week 12, n: 
D1: 6 (6.9) 
D2: 15 (16.5) 
D3: 10 (11.5) 
D4: 1 (1.1) 
Overall: Placebo vs. ADA 20, 

ADA 40, ADA 80: P = 
 NS, P =  0.05, P =  0.05 

Week 24, n (%) 
D1: 9 (10.3) 
D2: 11 (12.1) 
D3: 13 (14.9) 
D4: 1 (1.1 
Overall: Placebo vs. ADA 20, 

ADA 40, ADA 80: P = 
 0.05, P =  0.05, P =  0.05 

HAQ,    
12 week, mean difference 

(SD): 
D1: 0.2 (0.5) 
D2: -0.3 (0.6) 
D3: -0.4 (0.5) 
D4: -0.1 (0.6) 
Overall: Placebo vs. ADA 20, 

ADA 40, ADA 80: P = 
 0.05, P =  NS, P =  0.05 

24 week, mean difference 
(SD): 
D1: -0.2 (0.5) 
D2: -0.2 (0.6) 
D3: -0.4 (0.6) 
D4: -0.1 (0.6) 
Overall: Placebo vs. ADA 20, 

ADA 40, ADA 80: P = 
 NS, P =  NS, P =  NS 

DAS   
NR 

SF-36   

Serious adverse events 
Death, n: 
D1: 0 
D2: 1 
D3: 1 
D4: 0 

Malignancies 
NR  

Respiratory events 
Tuberculosis, n: 2,747 

Upper respiratory infection, 
n:  
Overall: ADA 4.5% vs. 
Placebo 2.3% 

Other infections 
NR 

GI 
NR 

Other 
Fractures, n:  
Infusion/injection site 
reactions, n: 
D1: 27 
D2: 28 
D3: 29 
D4: 2 

Serious AE, n: 
D1: 10 
D2: 17 
D3: 8 
D4: 8 
Overall: 43 

Severe AE, n: 
D1: 3 
D2: 4 
D3: 5 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others     
TJC week 12: 
D1: -8.3 
D2: -11.2 
D3: -10.1 
D4: -0.6 
Overall: Placebo vs. 20, 40, 

80: P =  0.05, P =  0.05, 
P =  0.05 

TJC week 24:  
D1: -6.6 
D2: -10.7 
D3: -10.0 
D4: -0.5 
Overall: Placebo vs. 20, 40, 

80: P =  NS, P =  0.05, P 
=  0.05 

SJC week 12:  
D1: -6.8 
D2: -8.1 
D3: -8.7 
D4: -1.6 
Overall: Placebo vs. 20, 40, 

80: P =  0.05, P =  0.05, 
P =  0.05 

SJC week 24:  
D1: -5.9 
D2: -8.2 
D3: -8.7 
D4: -1.8 
Overall: Placebo vs. 20, 40, 

80: P =  0.05, P =  0.05, 
P =  0.05 

D4: 5 
Overall: 17 

Infectious AE, n: 
D1: 30 
D2: 41 
D3: 37 
D4: 32 
Overall: 140 

Serious Infectious AE, n: 
D1: 4 
D2: 6 
D3: 3 
D4: 1 
Overall: 14 

Immunologic reaction:  
• ADA 20: 4 
• ADA 40: 2 
• ADA 80: 0 
• Placebo: 0 
• Overall: 6 

Malignancies:  
• ADA 20: 0 
• ADA 40: 0 
• ADA 80: 0 
• Placebo: 2 
• Overall: 2 

Opportunistic infection 
including TB:  
ADA 20: 0 
ADA 40: 0 
ADA 80: 0 
Placebo: 0 
Overall: 0 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Patient's global assessment 
of disease activity week 12:  
D1: -19.9 
D2: -19.1 
D3: -25.9 
D4: -2.1 
Overall: Patient's global 

assessment of disease 
activity week 12 vs. 20, 
40, 80: P =  0.05, P = 
 0.05, P =  0.05 

Patient's global assessment 
of disease activity week 24:  
D1: -16.6 
D2: -19.9 
D3: -25.8 
D4: -2.6 
Overall: Placebo vs. 20, 40, 

80: P =  NS, P =  0.05, P 
=  0.05 

Patient's assessment of pain 
12 week:  
D1: -17.3 
D2: -17.2 
D3: -20.5 
D4: -2.3 
Overall: Placebo vs. 20, 40, 

80: P =  NS, P =  0.05, P 
=  0.05 

Patient's assessment of pain 
24 week:  
D1: -12.8 
D2: -17.4 
D3: -20.3 
D4: -3.5 
Overall: Placebo vs. 20, 40, 

80: P =  NS, P =  0.05, P 
=  NS 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Mohan et al, 
2001129 

Country, Setting: 
US, NA 
Medwatch, AERS 

Funding: 
NR 

Research 
Objective: 
To review 
occurrence of 
neurologic events 
suggestive of 
demylenation 
during anti TNF 
alpha therapy for 
inflammatory 
arthritides 

Study Design: 
Database 
analysis; AERS 

Overall N: 
20 cases 

Study Duration:  
4 mos 
 

Inclusion Criteria: 
• Pts with 

refractory RA 
who developed 
confusion and 
difficulty walking 

• Other meds 
allowed: MTX, 
prednisone, 
amlodipine, 
estradiol, 
zolpidem, 
dexamethasone, 
a;prasolam, 
hydrocodone, 
naproxen 
sodium, 
acyclovir, 
metronidazole, 
ceftriaxone, 
ranitidine, 
atenolol, 
fluoxetine, 
piroxicam 

Exclusion Criteria: 
NA 
 

Interventions, dose: 

NR 
N: 
NR 

Mean age, yrs: 
NR 

Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

 
NR 
 

In addition to 1 case 
reported of suspected 
demyelination, 17 cases of 
demyelination after ETA and 
2 cases after INF txt were 
detected in MedWatch 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Mohan et al., 
2004130 

Country, Setting: 
Multinational, 
population-based 

Funding: 
NR 

Research 
Objective: 
To summarize all 
cases of TB 
following use of 
ETA reported to 
AERS from 
November 1998 
through March 
2002 

Study Design: 
Database 
analysis; AERS 

Overall N: 
25 cases  

Study Duration:  
NA 
 

Inclusion Criteria: 
• All pts receiving 

ETA and 
reported to have 
active TB 

Exclusion 
Criteria: 
NR 
 

Interventions, dose: 

D1: ETA 
N: 
D1: 25 cases 

Mean age at 
diagnosis, yrs: 
D1: 59 

Sex, % female: 
D1: 72 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

As of April 2002, a total of 25 
reports of TB associated 
with ETA therapy 
reported to FDA from 
11/1998 through 3/2002 

• 17 cases (68%) were 
reported from US, 7 
(28%) from Europe, and 1 
(4%) from India 

• 46% of 24 pts with a 
reported clinical 
manifestation had 
pulmonary TB  

• 2 deaths occurred among 
25 pts 

• 17 US cases of TB have 
been reported to the FDA 

• According to ETA 
manufacturer, 113,238 
pts treated with ETA in 
US between 11/1998 and 
5/2002, with estimated 
172,212 PY of exposure; 
thus reporting rate of TB 
among pts in US 
receiving ETA is ~10 
cases / 100,000 PY of 
exposure 

 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Mottonen, 
1999131; 
Korpela, 
2004132; 
Puolakka, 
2004133 
FIN-RACo Study 

Country, 
Setting: 
Finland, NR  

Funding: 
Finnish Society 
for 
Rheumatology 
and Medical 
Research 
Foundation of 
Turku University 
Central Hospital 

Research 
Objective: 
Efficacy and 
tolerability of 
combo of 
DMARDs vs. a 
single DMARD  

Study Design: 
RCT 

Overall N: 
199 randomized, 
187 completed 2 
yrs, 160 at 5 yrs 

Study Duration:  
24 mos (5 yr 
followup) 

Inclusion Criteria: 
• Age: 18 to 65 
• Diagnosed with 

RA according to 
ACR criteria: 
active disease, 
1987 criteria 

• Duration of 
condition: < 2 yrs 

Exclusion Criteria: 
• Previous use of 

DMARDs 
• Underwent 

glucocorticoid 
glucocorticoid 
therapy within the 
previous 

• 2 weeks 
• serious 

comorbidity 
• suspected inabilty 

to 
• comply with the 

protocol 
• hypersensitivity to 

any study 
medication 

• history of cancer 
• pregnant women  
• women of 

childbearing age 
who were not 
using reliable 
methods of 
contraception 

 

Interventions, dose: 
D1: Combo:  
MTX + HCQ + SSZ + 
PNL 
D2: Single DMARD 
(SSZ could be 
changed to MTX or 3rd 
DMARD) + PNL 

PNL: 5 to 10 mg/day 

MTX: 7.5 to 10 mg/wk 

SSZ:  2 g/day 
Combo: 500 mg/2xd 
Single: 1000 mg 2xd 
w/ or w/out PNL 

HCQ: 300 mg/d 

Combo: if patient 
reaches remission in 
first year, patietn 
could be tapered and 
PNL could be 
discontinued at 9 and 
18 months 

N: 
D1: 97 
D2: 98 

Mean age, yrs: 
D1: 45 
D2: 46 

Sex, % female: 
D1: 58 
D2: 66 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 7.3 mos 
D2: 8.6 mos 

TJC, mean: 
D1: 18 
D2: 20 

SJC, mean: 
D1: 14 
D2: 14 

DMARD use, %: 
NR 

Corticosteroid use, 
% 
NR 

MTX naive, %: 
NR 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

Larsen Score: 
D1: 0 
D2: 2 
 

At 2 years 

Eroded joints, number:  
D1:  2 
D2:  3 (P =  0.006) btw 
groups 
Progression of radiological 
joint damage lower in 
combination versus 
monotherapy  

Larsen Erosion Score 
improvement:  
D1:   2 
D2:  10 (P =  0.002) 

Median increase in Larsen 
Score:  
D1:  1.5 
D2:  2.0 (P < 0.001)  

Clinical remission, %: 
D1:  37.9 
D2:  18.4 (P =  0.011) 

ACR50, %: 
D1:  71 
D2:  58  (P =  0.058) 

Median work disability per 
pt-observation yr, days:  
D1:  12.4  
D2:  32.2 (P =  0.008) 

At 5 years 
Eroded joints, number:  
D1:  3 

D2:  6  
Larsen Erosion Score:  
D1:   11 
D2:   24 (P =  0.001) 

Median increase in Larsen 

Overall:  
D1: 70 
D2: 71 

SAEs: 
D1: 3 
D2: 5 

Cardiovascular 
Events: 
D1: 1 MI 
D2: 2 MIs 

Malignancies: 
1 prostate cancer; 1 
multiple myeloma 

URTI: 
1 pneumonia 
 

Overall 
Attrition 
Rate, %: 
195 started 
txt (97/98)  
 
178 
completed 2 
yrs (87/91);  
 
160 at 5 yrs 
(78/82) 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Score:  
D1:  1.5 
D2:  2.0 (P < 0.001)  

5 year Remiission 
D1: 28 
D2: 22 
(P =  NS) 

Increase in Larsen 
score  
D1: lower than (P = 0.004) 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Mottonen, 
1999131; 
Mottonen, 
2002134; 
Korpela, 
2004132; 
Puolakka, 
2004133 
FIN-RACo Study 

Country, 
Setting: 
Finland, NR  

Funding: 
Finnish Society 
for 
Rheumatology 
and Medical 
Research 
Foundation of 
Turku University 
Central Hospital 

Research 
Objective: 
Efficacy and 
tolerability of 
combo of 
DMARDs vs. a 
single DMARD  

Study Design: 
RCT 

Overall N: 
199 randomized, 
187 completed 2 
yrs, 160 at 5 yrs 

Study Duration:  

Inclusion Criteria: 
• Age: 18 to 65 
• Diagnosed with 

RA according to 
ACR criteria: 
active disease, 
1987 criteria 

• Duration of 
condition: < 2 yrs 

Exclusion Criteria: 
• Previous use of 

DMARDs 
• Underwent 

glucocorticoid 
therapy within the 
previous 

• 2 weeks 
• serious 

comorbidity 
• suspected 

inability to 
• comply with the 

protocol 
• hypersensitivity to 

any study 
medication 

• history of cancer 
• pregnant women  
• women of 

childbearing age 
who were not 
using reliable 
methods of 
contraception 

 

Interventions, dose: 
D1: Combo:  
MTX + HCQ + SSZ + 
PNL 
D2: Single DMARD 
(SSZ could be 
changed to MTX or 3rd 
DMARD) + PNL 

PNL: 5 to 10 mg/day 

MTX: 7.5 to 10 mg/wk 

SSZ: 2 g/day 
Combo: 500 mg/2xd 
Single: 1000 mg 2xd 
w/ or w/out PNL 

HCQ: 300 mg/d 

Combo: if patient 
reaches remission in 
first year, patietn 
could be tapered and 
PNL could be 
discontinued at 9 and 
18 mos 

N: 
D1: 97 
D2: 98 

Mean age, yrs: 
D1: 45 
D2: 46 

Sex, % female: 
D1: 58 
D2: 66 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 7.3 mos 
D2: 8.6 mos 

TJC, mean: 
D1: 18 
D2: 20 

SJC, mean: 
D1: 14 
D2: 14 

DMARD use, %: 
NR 

Corticosteroid use, 
% 
NR 

MTX naive, %: 
NR 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

Larsen Score: 
D1: 0 
D2: 2 
 

At 2 years 

Eroded joints, number:  
D1: 2 
D2: 3 (P = 0.006) btw groups 
Progression of radiological 
joint damage lower in 
combination versus 
monotherapy  

Larsen Erosion Score 
improvement:  
D1: 2 
D2: 10 (P = 0.002) 

Median increase in Larsen 
Score:  
D1: 1.5 
D2: 2.0 (P < 0.001)  

Clinical remission, %: 
D1: 37.9 
D2: 18.4 (P = 0.011) 

ACR50, %: 
D1: 71 
D2: 58 (P = 0.058) 

Median work disability per 
pt-observation yr, days:  
D1: 12.4  
D2: 32.2 (P = 0.008) 

At 5 years 
Eroded joints, number:  
D1: 3 
D2: 6  
 

Overall:  
D1: 70 
D2: 71 

SAEs: 
D1: 3 
D2: 5 

Cardiovascular 
Events: 
D1: 1 MI 
D2: 2 MIs 

Malignancies: 
1 prostate cancer; 1 
multiple myeloma 

URTI: 
1 pneumonia 
 

Overall 
Attrition 
Rate, %: 
195 started 
txt (97/98)  
 
178 
completed 2 
yrs (87/91);  
 
160 at 5 yrs 
(78/82) 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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24 mos (5 yr 
followup) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Nadareishvili et al., 
2008135 

Country and setting 
US, multicenter 

Source of funding 
Centocor, Sanofi-
Aventis, Bristol 
Myers Squibb, 
Abbott, Amgen, 
Wyeth-Australia, 
Merck, Pfizer 

Research objective 
To determine risk of 
stroke in patients 
with RA and risk 
factors associated 
with stroke 

Study design 
Nested Case / 
Control, Prospective 
Cohort Study 

Overall N 
269 

Duration of study 
varied (prospective 
cohort) 

Quality rating  
Fair: Possibility that 
databank has a 
higher proportion of 
moderate-serverly ill 
RA pts decreases 
generalizability. Use 
of covariates in 
statistical analyses 

Inclusion Criteria 
• RA, Ischemic 

stroke 

Exclusion 
Criteria 
• intracerebral, 

subarachnoid, 
subdural, and 
epidural 
hemorrhages, 
as well as 
transient 
ischemic 
attacks 

 

Interventions, Dose 
D1: Other: Patients 

grouped by Case vs. 
Control; included 
txts relevant to this 
review: PRED, LEF, 
SSZ, HCQ, MTX, 
and anti-TNF 
(combined ETA, 
INF, and ADA) 
dosing not reported 

Number in group 
D1: 41 
D2: 791 
Overall: 269 

Mean age (years) 
D1: at stoke: 69.8 
D2: 69.9 
Overall: mean time of 

databank follow-up: 
4.0 years 

Sex, % female 
D1: 73.2 
D2: 74.6 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %,  
NR 

ACR    
ACR 20: No measures of 
efficacy or QOL were 
reported for this article, go to 
AEs 

ACR 50: NR 
ACR 70: NR 

HAQ,    
NR 

DAS     
NR 

SF-36     
NR 

Radiographic measures     
NR 

Quality of life scales     
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
NR 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• Results of multivariate 

analysis of association of 
RA therapy (within a 6mo 
window prior to event) and 
ischemic stroke in RA: 
PRED OR: 1.75, P = 
 0.114 [95%CI 0.87-3.53]; 
MTX OR: 0.63 P =  0.191 
[CI: 0.32-1.26]; Anti-TNF 
OR: 0.79, P =  0.584 [CI: 
0.34-1.82].  

• A significant increased risk 
was found for Rofecoxib 
(not included in this 
review).  

• An analysis assessing 
length of treatment 
exposure was associated 
with stroke; a univariate 
but not multivariate effect 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

decreases potential 
for bias. Recall bias 
avoided by a review 
of medical records of 
pts reporting strokes. 

was seen for PRED OR: 
1.19, P =  0.039 [CI: 1.00-
1.40]; no other drug effects 
seen.  

• Further analysis suggested 
a possible dose effect for 
PRED.  

NOTE: A second set of 
analyses were conducted 
using only drug pts were on 
at baseline. I did not think 
this was as comprehensive 
as this analysis so I did not 
include it - SWL 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Naranjo et al., 
2008136 

Country and setting 
Multinational, 
multicenter 

Source of funding 
Abbott Laboratories 

Research objective 
Assess prevalence 
of CV morbidity in 
RA patients and its 
association with 
traditional risk 
factors, clinical 
features, and 
DMARD use 

Study design 
Cross – Sectional 
Cohort Study 

Overall N 
4363 

Duration of study 
varied (prospective 
cohort) 

Quality rating  
Fair 
 

Inclusion Criteria 
• RA diagnosis 

Exclusion 
Criteria 
• NR 
 

Interventions, Dose 
D1: MTX 
D2: Glucocorticoids 
D3: Antimalarials 
D4: SSZ 
D5: Gold 
D6: LEF 
D7: TNF-alpha blockers 
Dosing not reported 

Number in group 
Overall: 4364 

Mean age (years) 
Overall: 57 

Sex, % female 
Overall: 78 

Race, % white 
Overall: 90 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
Overall: 11 yrs (9) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %,  
NR 
 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference  
NR 
 

Overall 
NR  

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• All results adjusted for age, 

gender, disease 
activity/severity, 
rheumatoid arthritic 
characteristics (e.g. RF+), 
and traditional 
cardiovascular risk factors 
(e.g. hypertension).  

• CV All/MI/Stroke: MTX 
0.85(0.81-0.89)/0.82 (0.74-
0.91)/0.89 (0.82-0.98), 
Glucocorticoids: 0.95 
(0.92-0.98)/ 0.96(0.91-
1.0)/0.98(0.93-1.03), SSZ 
0.92 (0.87-0.98)/ 0.82 
(0.69-0.98)/ 0.90 (0.79-
1.03) 

• LEF 0.59 (0.43-
0.79)/0.52(0.26-1.06)/0.91 
(0.65-1.28) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• TNF-alpha 0.64 (0.49-
0.83)/0.42 (0.21-0.81)/ 
0.64 (0.39-105) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Nishimoto et al, 
2009, SATORI137 

Country and setting 
25 sites in Japan, 
setting NR 

Source of funding 
Chugai 
Pharmaceutical 

Research objective 
Investigate efficacy 
and safety of 
tocilizumab 
monotherapy in pts 
with inadequate 
response to MTX 

Study design 
Controlled Trials 

Overall N 
127 

Duration of study 
24 wks 

Quality rating  
Fair  
 

Inclusion Criteria 
• Ages 20 to 75 

years old 
• Active RA as 

define byACR 
• RA > 6 mos 
• MTX 8 mg/week 

for at least 8 
weeks prior to 
enrollment 

• At least 6 tender 
joints (of 49 
evaluated) 

• At least 6 
swollen joints 
(of 46 
evaluated) 

• ESR of at least 
30 mm/h or 
CRP of at least 
10 mg/l at 
enrollment 

• Inadequate 
response to 
MTX defined 
aspresence of 
active disease 

• White blood cell 
counts at least 
3.5 x 109/l 

• Lymphocyte 
counts at least 
0.5 x 109/l  

• Platelet count of 
at least lower 
limit of normal 
as defined by 
respective local 
laboratory used 

• Sexually active 

Interventions, dose 
D1: MTX: 8 mg/wk 

(control) 
Placebo 
toculizumab placebo 

D2: Tocilizumab: 8 
mg/kg every 4 wks 
Placebo MTX 
placebo 

Number in group 
D1: 66 
D2: 61 
Overall: 127 

Mean age, years (SD) 
D1: 50.8 ± 12.2 
D2: 52.6 ± 10.6 

Sex, % female 
D1: 75.0 
D2: 90.2 
Overall: 81.1 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years 
D1: 8.7 yrs ± 7.1 
D2: 8.5 ± 8.4 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
D1: 14.2 ± 8.6 
D2: 13.8 ±7.5 

Swollen Joint Count, mean  
D1: 12.7 ± 7.5 
D2: 12.4 ± 5.9 

Corticosteroid use, % 
NR 

# failed DMARD use, 
(mean/range) 
D1: 3.6 (1-8) 
D2: 3.3 (1-8) 

MTX naïve, % 
D1: 0 
D2: 0 
Overall: 0 

Baseline DAS28 score 
D1: 6.2 ± 0.9 
D2: 6.1 ± 0.9 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1:  

ACR    
ACR 20 (% at week 24): 
D1: 25 
D2: 80.3 
P = 0.001 

ACR 50 (% at last 
observation): 
D1: 10.9  
D2: 49.2 

ACR 70 (% at last 
observation): 
D1: 6.3 
D2: 29.5 

HAQ  (%) 
Decrease of at least 0.22 

units in HAQ at last OBS  
D1: 34 
D2: 67 
P = 0.001 

DAS28 at last OBS  (%) 
Good 
D1: 3.2 
D2: 65.5 

Good or Moderate 
D1: 39.7 
D2: 96.6 
P = 0.001 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others     
Remission at last OBS 

Attrition/withdrawal 
Overall, n (%): 
D1: 33 (50) 
D2: 7 (11) 
Overall: 40 (31.5) 

Withdrawals due to adverse 
events, n (%): 
D1: 3 (4.6) 
D2: 2 (3.28) 
Overall: 5 (3.94) 

Withdrawals due to lack of 
efficacy, n (%): 
D1: 20 (30.3) 
D2: 1 (1.64) 
Overall: 21 (16.6) 

Note: In control (MTX) group, 
2 patients withdrew before 
treatment but after 
randomization, these are 
included in attrition count 

Overall adverse events 
reported, n (%): 
D1: 104 AE in 46/64 patients 

(71.9) 
D2: 211 AE in 56/61 patients 

(91.8) 
Overall: 315 AE in 102/125 

patients (81.6) 

Serious adverse events 
NR 

Hepatotoxicity/elevated liver 
enzymes, n: 
D1: 0 
D2: 0 
Overall: 0 

Malignancies 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

premenopausal 
women were 
required to have 
a negative urine 
pregnancy test 
at entry to study 
and to use 
effective 
contraception 
during study 
period. 

Exclusion 
Criteria 
• Treatment with 

anti-TNF agents 
or LEF (within 
12 weeks prior 
tofirst dose) 

• Plasma 
exchange 
therapy or 
surgical 
treatments 
(within 4 weeks 
prior to first 
dose) 

• DMARDs other 
than MTX or 
immuno-
suppressants 
(within 2 weeks 
prior to first 
dose) 

• Functional class 
IV using 
Steinbrocker's 
criteria 

• Aspartate 
transaminase 
(AST), Alanine 

• Functional class I/II/III/IV:  
7:50:7:0 

• RA stage I/II/III/IV:  
3:18:17:26 

D2:  
• Functional class I/II/III/IV:  

2:49:10:0 
• RA stage I/II/III/IV:  

1:20:22:18 
 

(defined as DAS28: 2.6):  
• MTX arm:  1.6 
• TOC arm:  43.1% 
• P =  0.001 
 

Respiratory events 
Tuberculosis: NR 

Pneumonia, n (%): 
D1: 1 (1.56) 
D2: 1 (1.64) 
Overall: 2 (1.6) 

Upper respiratory infection, n 
(%): 
D1: "upper respiratory tract 

Inflammation" 4 (6.3) 
D2: Inflammation 3 (4.9) 
Overall: 7 (5.6%) 

Other infections 
Stomatitis, n (%): 
D1: 0 
D2: 7 (11.5) 
Overall: 7 (5.6) 

GI 
NR 
Diarrhea (%) 
D1: 1 (1.6) 
D2: 4 (6.6) 
Overall: 5 (4) 

Other 
Fractures, n: 
D1: 2 (3.13%) (spinal 

compression fracture and 
femoral neck fracture) 

D2: NR 
Overall: 2 (1.6%) 

Infusion/injection site 
reactions, n (%): 
D1: NR 
D2: 7 (8 events 7 patients) 

(11.5) 
Overall: 7 (5.6) 

Skin rash, n (%): 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

transaminase 
(ALT) and 
serum 
creatinine at 
least 1.5-fold 
upper limit of 
normal, were 
HBs antigen 
and/ or HCV 
antibody 
positive, had 
pulmonary 
fibrosis or active 
pulmonary 
disease 

• History of 
serious adverse 
drug reaction to 
MTX, 
concomitant 
pleural effusion, 
ascites, varicella 
infection 

• Excessive users 
of alcohol on a 
regular basis.  

• Patients were 
also excluded if 
they had 
significant 
cardiac, blood, 
respiratory 
system, 
neurologic, 
endocrine, 
renal, hepatic, 
or 
gastrointestinal 
disease, or had 
an active 
infection 

D1: 2 (3.1) 
D2: 4 (6.6) 
Overall: 6 (4.8) 

Headache, n (%): 
D1: 2 (3.1) 
D2: 4 (6.6) 
Overall: 6 (4.8) 
Nasopharyngitis, n (%): 
D1: 7 (10.9) 
D2: 11 (18.0) 
Overall: 18 (14.4) 

Serious AE (pneumonia, 
spinal compression fracture, 
femoral neck fracture), n (%): 
D1: 3/64 (4.7) 
D2: 4/61 (6.6) 

Hyperlipidemia, n (%): 
D1: 1 (1.6) 
D2: 4 (6.6) 
Overall: 5 (4) 

Lab test abnormalities, n (%): 
D1: 15 (23) 
D2: 34 (56) 
Overall: 49 (39.2) 
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Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

requiring 
medication 
within 4 weeks 
before first dose 
or medical 
history of a 
serious allergic 
reaction.  

• Sexually active 
premenopausal 
women were 
required to have 
negative urine 
pregnancy test 
at entry to study 
and to use 
effective 
contraception 
during study 
period.  

• Oral 
corticosteroids 
(PNL, less than 
or equal to 10 
mg/day) were 
allowed 
ifdosage had 
not been 
changed within 
2 weeks. 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Nuki et al. 
2002138 

Country, 
Setting:  
Multinational 
multicenter 

Funding:  
Amgen 

Research 
Objective:  
Long-term 
efficacy of 
anakinra, in pts 
with RA 

Study Design: 
RCT plus 
extension 

Overall N:  
472 (309 
enrolled in 54 wk 
extension) 

Study Duration:  
76 wks 

Inclusion Criteria: 
• ACR criteria 
• Disease duration 

of > 12 mos < 
8.5 yrs 

Exclusion Criteria: 
NR is this article 

Interventions, dose: 
D1: Anakinra 
D2: Placebo 

N: 
D1: 351 
D2: 121 

Mean age, yrs: 
D1: 53.4 
D2: 52.2 

Sex, % female: 
D1: 76.6 

D2: 70.2 
Race, % white: 
NR 
 

Mean disease 
duration, yrs: 
D1: 4.1 
D2: 3.7 

TJC, mean: 
D1: 34.8 
D2: 32.8 

SJC, mean: 
D1: 26.3 
D2: 25.6 

DMARD use, %: 
D1: 73.5 
D2: 80.0 

Corticosteroid use, 
% 
D1: 43.6 
D2: 39.7 

MTX naïve, %: 
NR 

DMARD Txt 
resistant, %: 
NR 

Patients with Early 
RA (≤ 3 yrs): 
NR 
 

See AEs Number of 
occurrences per 
subject-yr of exposure  
n for safety: 
D1: 427 
D2: 121 

ISRs: 
D1: 2.00 

D2: 0.82 
Frequency of injection 
site reactions (ISRs) 
was 0.82 per patient-yr 
of exposure in placebo 
group (first 24  wks) 
and 1.01, 2.43, and 
3.73 for 30-mg, 75-mg, 
and 150-mg doses 
over 72  wks 

Overall 
Attrition 
Rate, %: 

At 24  wks 
27%  
At 76  wks 
32% of those 
that 
continued 
into extension 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality 
Rating 

Author, year: 
O'Dell et al., 
1996139 

Country, Setting: 
US, multicenter 
(Rheumatology 
clinics) 

Funding: 
Lederle, Sanofi, 
Winthrop, and 
Pharmacia 
provided study 
drugs 

Research 
Objective: 
To determine 
whether DMARDs 
were effective as 
combination 
therapy for RA 
and whether 
combinations 
studied had better 
efficacy than MTX 
alone  

Study Design: 
RCT 

Overall N 
102 

Study Duration:  
2 yrs 

Inclusion Criteria: 
• Age 19-70 
• Diagnosed w/ 

ACR criteria > 6 
mos 

• Poor response 
to at least 1 
DMARD 

• At least 3 of: 
ESR > 28 
mm/hr, morning 
stiffness > 45 
mins, > 8 tender 
joints, > 3 
swollen joints; 
stable therapy 
w/ Css < 10 
mg/day; 

• NSAIDs allowed  

Exclusion 
Criteria: 
• Pregnant or 

lactating 
• Prior combo 

treatment with 
any 2: gold, 
HCQ, penicil-
lamine, SSZ, 
MTX 

• Impaired renal 
or hepatic 
system 

• Stage IV 
disease 

• Allergy to study 
drugs 

• Pulmonary or 
CVD 

• Visual difficulties  

Interventions: 
D1: MTX (7.5 to 17.5 
mg/week) 
D2: SSZ (1 g/day) + 
HCQ (400 mg/day) 
D3: MTX + SSZ+HCQ 

N  
D1: 36  
D2: 35 
D3: 31 

Mean age, yrs: 
D1: 50 
D2: 49 
D3: 50 

Sex, % female: 
D1: 69 
D2: 74 
D3: 65 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 10  
D2:   6  
D3: 10 

TJC, mean: 
D1: 31  
D2: 32  
D3: 29  

SJC, mean: 
D1: 31  
D2: 31 
D3: 27 

DMARD use, %: 
All groups: 100 

Current 
Corticosteroid use, 
%) 
D1: 53% 
D2: 46% 
D3: 52% 

MTX naive, %: 
D1: 92  
D2: 89 
D3: 87 

Treatment resistant, 
%:  
All 100 

Pts with Early RA 
(≤3 yrs): 
All groups: 0 

Baseline DAS, 
mean:  
NR 

Duration of morning 

Outcome improved by at 
least 50%, as determined by 
whether 3 following 
requirements had been 
fulfilled (modified Paulus 
composite criteria):  
morning stiffness of less 

than 30 minutes' duration, 
decreased by 50%;  

joint tenderness decreased 
by 50%;  

joint swelling decreased by 
50%;  

ESR < 30 mm per hour in 
women and < 20 mm per 
hour in men  

Comparison between MTX + 
SSZ+HCQ and each of other 
groups with respect to good 
responses was statistically 
significant (P =  0.003 by 
log-rank test) 

At 2 years 

Maintenance of at least 50% 
improvement at 9 mos to 
end of 2-year treatment 
period (total n=50):  
D1:  33%, 12/36 pts 
D2:  40%, 14/35 pts  
D3:  77%, 24/31 pts  
(D3 vs D2, P =  0.003 and 
D3 vs. D1,  P < 0.001 for 
respective comparisons 
between D3 (3-drug group) 
and D2; D3 vs D1) 
 

Similar withdrawal 
rates due to Adverse 
Events across groups 

Treatment with all 3 
drugs did not produce 
more toxic effects than 
did MTX alone  
 
D1: discontinued 
treatment because of 
toxic effects:  
• 2 w/ pneumonia;  
• 1 each had 

stomatitis, diarrhea, 
nausea, and 
vertigo;  

• 1 pt had sepsis and 
died.  

D2: 3 discontinued 
due to pneumonia, 
diarrhea, and Crohn's 
disease;  
D3: 3 in 3-drug group 
discontinued due to 
nausea, cervical 
cancer, and weight 
gain.  

No pt had serum 
aspartate 
aminotransferase 
values more than 
twice upper limit of 
normal 

D3: higher serum 
creatinine values than 
D2 or D1 at nine mos 
(P =  0.03) 

Overall 
Attrition 
Rate, %: 
51% 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair for KQ1 
Good for KQ3 
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Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality 
Rating 

Retinal disease 
• Macular 

degeneration 
• Active peptic 

ulcer disease 
 

stiffness (minutes): 
D1: 190  
D2: 156  
D3: 135  

RF:  
D1: 89% 
D2: 85% 
D3: 84% 
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Characteristics   

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
O'Dell et al., 
2002140 

Country, 
Setting: 
US, multicenter 
(7) 

Funding: 
Pharmacia & 
Upjohn, 
Mylan,Sanofi-
Winthrop- meds. 
Albert G. and 
Bernice F. 
Hansen 
Foundation 

Research 
Objective: 
Efficacy of 
combination 
therapy with 
MTX, HCQ, and 
SSZ to MTX + 
HCQ and to 
MTX + SSZ in 
txt of RA 

Study Design: 
RCT 

Overall N: 
171 

Study Duration:  
2 yrs 
 

Inclusion Criteria: 
• Age: 19-80 yrs 
• Diagnosed with 

RA according to 
ACR criteria 

• Duration of 
condition: > 6 mos 

• Active disease 
with at least 3 of 4 
following features: 
ESR > 28 
mm/hour, duration 
of morning 
stiffness ≥ 45 
minutes, ≥ 8 
tender joints, and 
≥ 3 swollen joints 

Exclusion Criteria: 
• Previous 

combination 
therapy with any 
medications 
studied 

• Significant liver or 
renal disease 

Stage IV disease 
Allergy to any study 

drugs 
women of 

childbearing age 
not using 
adequate 
contraception 

• Significant 
hematologic, 
pulmonary, or 
CVD 

Interventions, dose: 
D1: MTX and HCQ 
D2: MTX and SSZ 
D3: MTX, HCQ, and 
SSZ: All pts 

MTX: accelerated 
from 7.5 mg/wk to 
17.5 mg/wk in all pts 
not in remission 

SSZ: escalated from 
500 mg twice daily to 
1gram twice daily in 
pts not in remission 

HCQ: 200 mg twice 
daily 

N: 
D1: 58 
D2: 55 
D3: 58 
Overall: 171 

Mean age, yrs: 
D1: 50.9 
D2: 52.5 
D3: 48.9 
Overall: 50.9 

Sex, % female: 
D1: 78 
D2: 84 
D3: 76 
Overall: 79 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 7.9 +/- 10 
D2: 5.8 +/- 5.9 
D3: 6.9 +/- 8.4 

TJC (mean +/- SD): 
D1: 15.7 +/- 8.2  
D2: 15.6 +/- 7.4 
D3: 19.7 +/- 9.2 

SJC, mean: 
D1: 21.1 +/- 8.3 
D2: 19.1 +/- 7.9 
D3: 24.0 +/- 8.8 

DMARD use, %: 
NR 

Corticosteroid use, 
% 
D1: 71  
D2: 56 
D3: 50 

MTX naive, %: 
D1: 43.1  
D2: 54.5 
D3: 41.4 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

% RF positive: 
D1: 88 D2: 88 
D3: 89 

At 2 years 

ACR 20, %: 
D1:  60,  35/58 pts  
D2:  49  27/55 pts   
D3:  78, 45/58 pts  
(D3 vs D2; P =  0.002) 
(D3 vs. D1;  (P =  0.05)  

ACR 50, %:  
D1:  40 
D2:  29 
D3:  55  
(D3 vs D2; P =  0.005)  
(D3 vs. D1, P =  0.10) 

ACR 70, %:  
D1:  26 
D2:  18 
D3:  16  
(P =  NS)  
  
Changes in values for ACR 
core set, improvement in 
triple therapy group was 
greater than either of other 2 
txt groups.  
 
TJC differences were 
statistically significant, D3 vs 
D1 (P  ≤ 0.005)  

Reduced morning 
stiffness, minutes: 
D1:  -59.2 +/- 103.3  
D2:  -53.2 +/- 89.5  
D3:  -109.3 +/- 86.4 minutes 
(D3 vs. D1; P =  0.01)   
(D3 vs. D2; P =  0.006) 

Overall:  
D1: 8.6 
D2: 9.1 
D3: 6.9 

Infections: 
D2: 1.8 

Serious Infections: 
D1: 1.7 

Cardiovascular 
Events: 
D1: 1.7 (1 MI) 

Headache: 
D2: 1.8 

Hepatotoxicity: 
D3: 1.7 

Malignancies: 
D3: 1.7 (1 non-
Hodgkins lymphoma) 
 

Overall 
Attrition 
Rate, %: 
14.6% 
(25/171 
subjects) 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Good 
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Study  
Characteristics   

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

ESR:  
D1: 28.5 +/- 20.3 
D2: 34.1 +/- 26.5 
D3: 30.1 +/- 21.0 
 

 
  



 

E-309 
 

Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
O'Dell et al., 
2006141 

Country, Setting: 
US, multicenter 

Funding: 
NR 

Research 
Objective: 
Determine safety 
and efficacy of 
ETA in 
combination with 
SSZ, 
hydroxychloro-
quine, IM Gold 
over 48 wks 

Study Design: 
Observational 

Overall N: 
119 

Study Duration:  
48 wks 
 

Inclusion Criteria: 
• Age: 19-75 
• Diagnosed 

according to 
ACR criteria; 
stable SSZ or 
HCQ doses; 
10mg or less/d 
steroids > 4wks 

• Active disease 
with 6 or more 
swollen and 
tender joints 

Exclusion 
Criteria: 
• Pregnant or 

lactating 
• ETA 
• Biologics in past 

4 wks 
• Impaired renal 

or hepatic 
system 

• Antibody to 
TNFalpha 

• Anti CD4 
antibody 

• Diphterial 
interleukin 2 
fusion protein 

• Active or 
chronic 
infections 

 

Interventions, dose: 
D1: ETA (25mg sc 
twice weekly) + SSZ 
D2: ETA (25mg sc 
twice weekly ) + HCQ 
D3: (Gold + ETA) 

N: 
D1: 50 
D2: 50 
D3: 19 

Mean age, yrs: 
D1: 47 
D2: 49.7 

Sex, % female: 
D1: 78 
D2: 76 

Race, % white: 
D1: 88 
D2: 92 
 

Mean disease 
duration, yrs: 
D1: 8.1 
D2: 8.7 

TJC, mean: 
D1: 16.5 
D2: 16.4 

SJC, mean: 
D1: 17.7 
D2: 17.1 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
D1: 58 
D2: 68 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

HAQ: 
D1: 1.32 
D2: 1.33 
 

Pts in each ETA combination 
showed significant 
improvement at 24 and 48 
wks 

• No significant differences 
for ACR20/50 BETWEEN 
combination groups at 24 
or 48 wks (NR). At 24 and 
48 wks, ETA/SSZ combo 
showed highest ACR70 
response (NR) 

• At 24 wks change in HAQ 
SSZ -0.56+/-0.77 HCQ -
0.71+/-0.65 P =  NR 

NR Overall 
Attrition 
Rate, %: 
30% 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Pallavicini et al., 
2010143 

Country and 
setting 
Italy, 4 tertiary 
centers and 2 
general 
population 
cancer registries 

Source of 
funding 
NR 

Research 
objective 
To compare 
cancer risk in a 
RA cohort 
population 
treated with TNF 
antagonists, 
and identify the 
characteristics of 
the patients at 
higher risk 

Study design 
Observational 

Overall N 
1064 

Duration of 
study 
average follow 
up 23.22 mos 

Inclusion 
Criteria 
• RA patients 

treated with 
anti-TNF 
agents 

Exclusion 
Criteria 
• NA 
 

Comparisons 
(dosage and 
frequency) 
D1:  
• ETN: dosage and 

frequency NR 
• INF: dosage and 

frequency NR 
• ADA: dosage and 

frequency NR 
D2: General 
population 

Number in group 
D1: 1064 

Mean age (years) 
D1: 55.84 

Sex, % female 
D1: 83 

Race, % white 
D1: NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease 
duration, years 
D1:<5 yrs=324; 5-10 
yrs=338; >10 yrs=402 

TJC, mean 
D1: 11.35 

SJC, mean  
D1: 10.06 

Corticosteroid use, % 
D1: NR 

DMARD use, %:  
D1: 100 

MTX naïve, %:  
D1: NR 

Treatment resistant, 
%:  
D1: 100 

Patients with early RA, 
three years or less, %:  
D1: NR  

Baseline DAS score 
D1: 5.90 

Required treatment for 
latent TB 
D1: NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NRHAQ, mean 
difference/ absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Overall 
NR 

Serious adverse 
events: 
NR 

Malignancies: 
Risk of cancer:  
ETN: reference group 
ADA: HR 1.66 (95% CI 

0.50-5.52); P=0.407 
INF: HR 0.59 (95% CI 

0.17-2.09); P=0.412 

Respiratory events: 
NR 

Other infections: 
NR 

GI: 
NR 

Other: 
NR 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Pan, S.M. et al.; 
2009144 

Country and setting 
Switzerland; doctors 
offices, non-
academic hospitals, 
academic centers 

Source of funding 
Swiss Clinical 
Quality Management 
was sponsored by 
Abbott, Essex, 
Roche, Bristol-Myers 
Squibb, Mepha, 
Novartis, and Sanofi-
Aventis 

Research objective 
Compare tx retention 
rates between ETN, 
IFX, and ADA and 
compare causes of 
discontinuation 

Study design 
Population Based 
Cohort Study 

Overall N 
2364 

Duration of study 
January 1997 to 
December 2006 

Quality rating  
Fair 
 

Inclusion Criteria 
• Existence in 

Swiss Clinical 
Quality 
Management for 
Rheumatoid 
Arthritis 
(SCQM-RA) 
registry treated 
with an anti-
TNF agent 
between 
January 1997 
and December 
2006. 

Exclusion 
Criteria 
• NR 
 

Interventions, Dose 
D1: IFX: dosage and 

frequency NR 
D2: ETN: dosage and 

frequency NR 
D3: ADA: dosage and 

frequency NR 

Number in group 
D1: 595 
D2: 887 
D3: 882 
Overall: 2364 

Mean age (years) 
D1: 53, SD 13 
D2: 54, SD 14 
D3: 55, SD 13 
P = 0.16 

Sex, % female 
D1: 76 
D2: 78 
D3: 79 
P = 0.42 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 10 yrs, SD 9 
D2: 10 yrs, SD 9 
D3: 10 yrs, SD 9 
P = 0.2 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: 52 
D2: 52 
D3: 49 

DMARD use, % 
D1: MTX: 74; LEF: 17; Other: 

17; No DMARD: 11 
D2: MTX: 55; LEF: 17; Other: 

19; No DMARD: 29 
D3: MTX: 61; LEF: 18; Other: 

20; No DMARD: 22 
Overall: MTX: P = 0.001; 

LEF: P = 0.765; Other: 
P = 0.246; No DMARD: 
P = 0.001 

MTX naïve, % 
NR 

Baseline DAS score, mean 

ACR    
NR 

HAQ,    
D1: Baseline: 1.32, SD 0.72 
D2: Baseline: 1.25, SD 0.76 
D3: Baseline: 1.17, SD 0.71 
Baseline: P = 0.117 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
Causes of treatment 
discontinuation (Hazard 
models with D1 as 
reference): All adverse 
events: D2 0.79 (0.55-1.13), 
D3 0.67 (0.45-0.97), 
P = 0.02; Acute systemic 
reaction: : D2 0.40 (0.21-
0.78), D3 0.56 (0.29-1.09), 
P = 0.018; Dermatologic 
disease: D2 0.85 (0.43-1.70), 
D3 1.04 (0.54-2.02), 
P = 0.81; Infection: D2 1.14 
(0.68-1.92), D3 0.56 (0.30-
1.04), P = 0.18; Malignancy: 
D2 0.54 (0.16-1.85), D3 0.20 
(0.37-1.06), P = 0.12; 
Miscellaneous: D2 0.81 

Overall 
Overall attrition/withdrawal, n:  
D1: 209 
D2: 237 
D3: 213 
Overall: 659 

Withdrawals due to adverse 
events, n: 
D1: 154 
D2: 172 
D3: 149 
Overall: 318; P = 0.093 

Withdrawals due to lack of 
efficacy, n: 
D1: 90 
D2: 125 
D3: 112 
Overall: 327; P = 0.17 

Adherent/compliant, n: 
D1: 386 
D2: 650 
D3: 669 
Overall: 1705  

Overall adverse events 
reported, n: 
D1: 108 
D2: 118 
D3: 92 
Overall: 318 

Serious adverse events 
Death, n: 
D1: 2 
D2: 0 
D3: 2 
Overall: 4; P = 0.33 

Malignancies 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
(SD) 
D1: 4.27, SD 1.52 
D2: 4.23, SD 1.53 
D3: 4.14, SD 1.42 
P = 0.066 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: Glucocorticoids: 52%; 

Failure of previous anti-
TNF agent: 23%; RADAI: 
4.29, SD 2.14 

D2: Glucocorticoids: 52%;; 
Failure of previous anti-
TNF agent: 19%; RADAI: 
4.31, SD 2.24 

D3: Glucocorticoids: 49%; 
Failure of previous anti-
TNF agent: 27%; RADAI: 
4.16, SD 2.15 

Overall: Glucocorticoids: 
P = 0.409; Failure of 
previous anti-TNF agent: 
P = 0.001; RADAI: 
P = 0.37 

 

(0.55-1.19), D3 0.85 (0.58-
1.25), P = 0.55; All nontoxic 
causes: D2 0.90 (0.64-1.26), 
D3 0.82 (0.58-1.18), 
P = 0.38; Ineffectiveness: D2 
0.95 (0.71-1.26), D3 0.82 
(0.61-1.11), P = 0.42; 
Remission: D2 0.85 (0.22-
3.3), D3 1.10 (0.36-3.44), 
P = 0.91; Desire for 
Pregnancy: D2 0.75 (0.10-
5.55), D3 1.89 (0.24-14.9), 
P = 0.95; Preference: D2 
0.68 (0.37-1.45), D3 0.85 
(0.41-1.77), P = 0.68 
 

Malignancy), n: 
D1: 8 
D2: 5 
D3: 2 
Overall: 15; P = 0.12 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
Infusion/injection site 
reactions, n: 
D1: 50 
D2: 24 
D3: 31 
Overall: 105; P = 0.001 

Infection, n: 
D1: 26 
D2: 41 
D3: 22 
Overall: 89; P = 0.088 

Dermatologic disease, n: 
D1: 16 
D2: 20 
D3: 29 
Overall: 65; P = 0.09 

General (inc fatigue, 
headache, weight changes), 
n: 
D1: 14 
D2: 13 
D3: 9 
Overall: 36; P = 0.46 

Neuropsychiatric:, n: 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D1: 15 
D2: 13 
D3: 21 
Overall: 49; P = 0.22 

Any other AEs:  
Opthamologic:  
D1: 3 
D2: 7 
D3: 2 
Overall: 12, P = 0.29 
Ear nose throat:  
D1: 2 
D2: 3 
D3: 0 
Overall: 5, P = 0.29 
Cardiovacular:  
D1: 7 
D2: 14 
D3: 6 
Overall: 27, P = 0.23 
Pulmonary:  
D1: 3 
D2: 10 
D3: 5 
Overall: 18, P = 0.22 
Gastroenterological:  
D1: 11 
D2: 17 
D3: 16 
Overall: 44, P = 0.67 
Renal disease:  
D1: 4 
D2: 7 
D3: 0 
Overall: 11, P = 0.03 
Hematologic:  
D1: 2 
D2: 4 
D3: 2 
Overall: 8, P = 0.75 
Osteoarticular:  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D1: 6 
D2: 4 
D3: 4 
Overall: 14, P = 0.63 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Russell et al., 2006 
and 2007, AIM145; 
Kremer et al., 
2006116, AIM 

Country and setting 
NR 

Source of funding 
Bristol-Myers Squibb 

Research objective 
Examine impact of 
ABA tx on HRQOL in 
patients with RA 

Study design 
Controlled Trials 

Overall N 
0 

Duration of study 
12 mos 

Quality rating  
Fair  
 

Inclusion Criteria 
• Diagnosis of RA 

according to 
ARA and 
classification 
within functional 
status I, II, or III 
according to 
revised criteria 
of ACR 

• RA disease 
duration of > 1 
year from initial 
diagnosis 

• Treatment with 
MTX for at least 
3 months, and 
at a stable dose 
for 28 days 
before 
treatment 

• Washout of all 
DMARDs other 
than MTX at 
least 28 days 
before 
treatment 

• Active disease 
• Characterized 

by > 10 swollen 
joints, > 12 
tender joints, 
and CRP > 10 
mg/l. 

Exclusion 
Criteria 
NR 
 

Interventions, Dose 
D1:  
• MTX: 15 mg or more 

per week 
• Abatacept: fixed dose 

of 10 mg/kg at days 1, 
15, 29, and every 28 
days thereafter for up 
to 1 year 

D2:  
• MTX: 15 mg or more 

per week 
• Placebo: dose NR 

Number in group 
D1: 433 
D2: 219 
Overall: 652 

Mean age (years) 
D1: 51.5 
D2: 50.4 
Overall: 51.5 

Sex, % female 
D1: 77.8 
D2: 81.7 
Overall: 79.2 

Race, % white 
D1: 87.5 
D2: 88.1 
Overall: 87.7 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 8.5 (7.3) 
D2: 8.9 (7.1) 
Overall: 8.6 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: 100 
D2: 100 
Overall: 100 

MTX naïve, % 
D1: 0 
D2: 0 
Overall: 0 

Baseline DAS score, mean 
(SD) 
D1: 6.4 
D2: 6.4 
Overall: NR 

Required treatment for 
latent TB 
NR 

Other population 

ACR mean difference/ 
absolute difference (%) 
ACR 20: 
At 6 months: 
D1: 67.9 (N: 424) 
D2: 39.7 (N: 214) 
P = 0.001, difference 28 

percentage points, 95% 
CI: 19.8 - 36.7 
percentage points 

At 1 year: 
D1: 73.1 (N: 424) 
D2: 39.7 (N: 214) 
Overall: difference: 33.4 

percentage points, 95% 
CI: 25.1 - 41.7 

ACR 50: 
At 6 months: 
D1: 39.9 (N: 424) 
D2: 16.8 (N: 214) 
Overall: Difference at 6 

mos: 23 percentage 
points, 95% CI: 15 - 31.1 
percentage points (P = 
 0.001) 

At 1 year: 
D1: 48.3 (N: 424) 
D2: 18.2 (N: 214) 
Overall:Difference at 1 

year: 30.1 percentage 
points, 95% CI: 21.8, 
38.5 percentage points (P 
=  0.001) 

ACR 70: 
At 6 months: 
D1: 19.8 (N: 424) 
D2: 6.5 (N: 214) 
Overall: Difference at 6 

Attrition/withdrawal 
Overall, n: 
D1: 48 
D2: 57 
Overall: 105 

Withdrawals due to adverse 
events, n: 
D1: 18 
D2: 4 
Overall: 22 

Withdrawals due to lack of 
efficacy, n: 
D1: 13 
D2: 40 
Overall: 53 

Adherent/compliant, n: 
D1: 385 
D2: 162 
Overall: 547 

Overall adverse events 
reported, n: 
D1: 378 
D2: 184 
Overall: NR 

Serious adverse events 
Death, n: 
D1: 1 
D2: 1 
Overall: NR 

Cardiac disorders, n: 
D1: 4 
D2: 2 

Hypertension: 
D1: 24 
D2: 3 
Overall: NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
characteristics, %, (CI/SD/P 
value) 
MTX dose (mg/week):  
D1: 16.1 
D2: 15.7 

Pain (VAS 100 mm) : 
D1: 63.3 
D2: 65.9 

Patient global assessment of 
disease activity (VAS 100 
mm):  
D1: 62.7 
D2: 62.8 

DAS28 (CRP): 
D1: 6.4 
D2: 6.4 

SF-36 Physical functioning 
(PF): 
D1: 28.7 
D2: 28.3 

SF-36 Mental health (MH):  
D1: 39.4 
D2: 39.7 

SF-36 Physical component 
summary (PCS):  
D1: 30.6 
D2: 30.7 

SF-36 Mental component 
summary (MCS): 
D1: 41.8 
D2: 40.8 

HAQ Disability Index (0-3):  
D1: 1.7 
D2: 1.7 

Fatigue (VAS 100 mm):  
D1: 63.2 

mos: 13.3 percentage 
points, 95% CI: 7.0 - 19.5 
percentage points (P = 
 0.001) 

At 1 year: 
D1: 28.8 (N: 424) 
D2: 6.1 (N: 214) 
Overall: Difference at 1 

year: 22.7 percentage 
points, 95% CI: 15.6 - 
29.8 percentage points (P 
=  0.001) 

HAQ-DI  (%) 
Significantly Improved 
D1: 63.70 
D2: 39.30 

Modified worst-case 
sensitivity analysis 
D1: 64 
D2: 42 
Worst-case analysis 
D1: 64 
D2: 64 
Overall: [from #3475] P = 

 0.001, difference 24.4 
(CI 15.9-32.9) 

DAS   
NR 

SF-36 
D1: NR - reported in figure 

only 
D2: NR - reported in figure 

only 
Overall:  
• PCS, abatacept vs. 

placebo, day 29: (P = 
 0.01) 

• MCS, abatacept vs. 

Malignancies 
NR 

Neoplasms, n: 
D1: 4 
D2: 2 
Overall: NR 

Respiratory events 
NR 

Other infections, n 
Nasopharyngitis: 
D1: 66 
D2: 25 

Pharyngitis: 
D1: 26 
D2: 10 

Sinusitis:  
D1: 18 
D2: 15 

Bronchitis:  
D1: 18 
D2: 12 

Serious Infections (not 
prespecified): 
D1: 17 
D2: 5 

Bronchopneumonia:  
D1: 2 
D2: 5 

Cellulitis:  
D1: 1 
D2: 0 

Sepsis:  
D1: 1 
D2: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
D2: 66.2 
 

placebo, 6 months: (P = 
 0.01) 

• Fatigue, abatacept vs. 
placebo, day 29: (P = 
 0.01) 

• Physical function, 
abatacept vs. placebo, day 
57: (P =  0.05) 

Radiographic measures     
D1: (Note: for radiographic 

data, N: 391 for 
abatacept group) mean 
change from baseline for 
total score: 1.21 

D2: (Note: for radiographic 
data, N: 195 for placebo 
group) mean change 
from baseline  

• for total score: 2.32 
Overall: NR 

Quality of life scales   
NR 

Others, (please name)     
• Achieved normative PCS 

benchmark, 6 months: 
abatacept: 47.1%, 
Placebo: 30.7, overall, 
Number Needed to 
Treat: 6 

• Achieved normative MCS 
benchmark, 6 months: 
abatacept: 60.4%, 
Placebo: 50.5%, overall, 
Number Needed to 
Treat: 10 

• Percentage of patients 
who exhibited improved 
HRQOL scores by at least 
0.5 SD over 12 month 

Abscess:  
D1: 1 
D2: 0 

Bacterial arthritis:  
D1: 1 
D2: 0 

Bronchopulmonary 
aspergillosis:  
D1: 1 
D2: 0 

Acute pyelonephritis:  
D1: 1 
D2: 0 

Limb abscess:  
D1: 0 
D2: 1 
Overall: NR 

GI 
Nausea or vomiting, n: 
D1: 52 
D2: 24 
Overall: NR 

Abdominal pain, n: 
D1: 19 
D2: 13 
Overall: NR 

Diarrhea, n: 
D1: 47 
D2: 21 

Dyspepsia, n: 
D1: 27 
D2: 10 

Other 

Acute infusional adverse 
events, n: 
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Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

period of study: PCS 
(abatacept: 67.2%, 
Placebo: 51.1%, P = 
 0.001), HAQ 
(abatacept: 72.4%, 
Placebo: 55.2%, P = 
 0.001), Fatigue 
(abatacept: 64.9%, 
Placebo: 47.4%, P = 
 0.001) 

 

D1:38 
D2: 9 

Per-Infusional adverse event, 
n: 
D1: 106 
D2: 37 
Overall: NR 

Skin rash, n: 
NR 

Demyelenation or multiple 
sclerosis, n: 
NR 

Progressive multifocal 
leukoencephalopathy, n: 
D1: NR 
D2: NR 
Overall: NR  

Headache, n: 
D1: 76 
D2: 26 
Overall: NR 

Dizziness, n: 
D1: 40 
D2: 16 
Overall: NR 

Musculoskeletal and 
connective tissue disorders, 
n: 
D1: 20 
D2: 10 

Cough, n:  
D1: 29 
D2: 13 

Influenza, n: 
D1: 31 
D2: 12 
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Characteristics and 
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Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Back pain, n:  
D1: 40 
D2: 12  
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Saag et al., 
1994146 

Country, Setting: 
US, multicenter  

Funding: 
General Clinical 
Research 
Program, NIH and 
Halifax Clinical 
Research Center 

Research 
Objective: 
To determine 
whether low dose 
steroids in txt of 
RA independently 
cause an 
increased 
incidence of 
steroid-associated 
SAEs 

Study Design: 
Observational 

Overall N: 
224 

Study Duration:  
At least one yr 
(4.9 +/-3.9 yrs of 
txt). 

Inclusion Criteria: 
• Age > 16 
• Diagnosed 

according to 
ACR criteria 

• On low-dose 
steroids > 1 yr; 
matched for age, 
sex, race, and 
duration of 
disease prior to 
study inception; 
allowed 
occasional 
intraarticular or 
parenteral 
steroids or oral 
steroid pulses to 
certain defined 
limits.  

• SAARDs were 
allowed 

Exclusion 
Criteria: 
• CXT, 

chlorambucil, 
nitrogen 
mustard, or 
experimental 
antirheumatic 
drugs 

• Impaired renal 
or hepatic 
system 

Concurrent or 
alternative 
rheumatic 
disorder 

Interventions, dose: 
D1: Treated (with low 
dose long-term 
corticosteroids)  
D2: Untreated (with 
low dose long-term 
corticosteroids) 

Prednisone: 
corticosteroids, less 
than or equal to 
15mg/d of PRE (or 
equivalent dose of an 
alternative steroid) 

N: 
D1: 112 
D2: 112 

Mean age, yrs: 
D1: 51.8 
D2: 51.7 

Sex, % female: 
D1: 75 
D2: 75 

Race, % white: 
D1: 98.2 
D2: 98.2 
 

Mean disease 
duration, yrs: 
D1: 4.9 +/-6.3 
D2: 4.9 +/-6.7 

TJC, mean: 
NR 

SJC, mean: 
NR 
Average no of 
SAARDs: 
D1: 0.47 +/-0.82 
D2: 0.13 +/-0.37 

Corticosteroid use, 
%: 
D1: 100 
D2: NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

RF: 
D1: 77.7 
D2: 58.0  

ESR:  
D1: 50 +/-29.7 
D2: 36.4 +/-30.5 

Extra-articular 
disease  

n for Treated and Untreated 
groups respectively: 
Fracture 21 and 8; GI 
bleed or ulcer 11 and 4; 
cataracts 17 and 5; 
diabetic complications 8 
and 3; herpes zoster 8 
and 1; glaucoma 1 and 1; 
death 2 and 0. 

• OR of 32.3 (95% CI,4.6, 
220) (P =  0.0004) for pts 
treated with > 10 up to 
15mg/d PRE equivalent; 
OR of 4.5 (95% CI,2.1, 
9.6) (P =  0.0001) for pts 
treated with 5-10mg/d; 
Prednisone dose <5mg/d 
did not show a significant 
increase in risk of having 
an AE compared to the 
untreated group;  

• *Although PRE average 
dose and cumulative 
dose had small but 
significant emsitmated 
relative risks (OR 1.21, 
95%CI,1.0-1.5 for both), 
PRE use (yes/no) was 
most highly linked to 
infection (OR 8.0, 95% 
CI,1.0-64.0, P < 0.05) 

• Fracture (OR 3.9, 95% 
CI,0.8-18.1, P < 0.09) 

• First GI event: OR 3.3 
(95% CI,0.9-12.1, P < 
0.07)  

Overall:  
D1: n:92 AEs 
D2: n:31 

Serious Infections: 
D1: n:14 
D2: n:4 

Cardiovascular 
Events: 
D1: n:10 (4 myocardial 
infarctions, 6 strokes) 
D2: n:5 (4 myocardial 
infarction, 1 stroke) 
 

Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

• Bedridden status 
• Referral 2nd to 

a steroid 
complication 

D1: 16.1% 
D2: 6.3% 
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Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Salliot et al., 
2006147 

Country, Setting: 
France, tertiary 
care 

Funding: 
NR 

Research 
Objective: 
To evaluate rate 
of infections in 
rheumatic pts 
treated with TNF-
alpha blockers in 
daily practice and 
to determine 
potential risk 
factors of 
infections 

Study Design: 
Case series 

Overall N: 
709 w/ follow-up 
at least once and 
623 w/ with a 
control period 

Study Duration:  
NR 

Inclusion Criteria: 
• Pts receiving a 

TNF-alpha 
blocker and with 
a follow-up 

• Those with 
control period 
before txt 
initiation 

Exclusion 
Criteria: 
NA 
 

Interventions, dose: 
D1: Follow up 
D2: Follow up and 
control 

N: 
D1: 709 
D2: 623 

Mean age, yrs: 
D1: 45.9 
D2: 46.5 

Sex, % female: 
D1: 60.4 
D2: 60.4 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 11.8 
D2: 12.1 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
D1: 58.5 
D2: 58.3 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
MTX use: 
D1: 43.7 
D2: 43.6 
 

34.5% experienced infection 
during course of txt; 
Incidence rate: 48.2 per 
100 PY  

• 6.2 percent experienced a 
serious infection; incidence 
rate: 10.4 per 100 PY 

•  Infections by txt: 
• Any:  

INF 69.8 
ETA 44.1 
Adalimumab 37.3 per 100 
PY 

• Serious:  
INF 10.2 
ETA 12.3 
Adalimumab 5.3 per 100 
PY 

 

Infections: 
D1: 50.5 
D2: 34.2 
D3: 15.3 

URTI: 
D1: 13.4 
D2: 9.4 
D3: 9.9 

UTI: 
D1: 5.1 
D2: 1.1 
D3: 1.6 
 

Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Schaible et al., 
2000148 

Country, Setting: 
US; safety 
database of 
efficacy trials 

Funding: 
Centocor 

Research 
Objective:  
Long term safety 
of infliximab 

Study Design: 
Observational 

Overall N: 
963 

Study Duration:  
Up to 3 yrs 
 

Inclusion Criteria: 
12 clinical trials 

Exclusion 
Criteria: 
NR 

Interventions: 
Infliximab 
N:963 

Mean age, yrs: 
NR 

Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Treatment resistant 
%: 
NR 

Patients with Early 
RA (≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Acute infusion reactions 
(headache, fever, chills, 
urticaria, chest pain: 
infliximab 17% versus 
placebo 7%; P =  NR  

• 0.5% of infliximab pts had 
severe infusion reactions 

• Less than 2% 
discontinued treatment 
because of infusion 
reactions 

Infections:  
• Infliximab 26% over 27 

wks of follow-up versus 
placebo 16% over 20 wks 
of follow-up) 

• Incidence of serious 
infections per patient-yr 
infliximab 0.064 versus 
placebo 0.114 

See outcomes Overall 
Attrition 
Rate, %: 

ITT 
Analysis: 
Not 
applicable  

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Schiff et al., 
2006149 

Country, Setting: 
Mulitnational,  
multicenter 

Funding: 
Abbott Labs 

Research 
Objective: 
To assess safety 
of adalimumab in 
global clinical 
trials and 
postmarketing 
surveillance 
among pts with 
rheumatoid 
arthritis 

Study Design: 
Retrospective 
cohort study; 
postmarketing 
surveillance 

Overall N: 
10,050 (12506 
PY) 

Study Duration:  
Varied 
 

Inclusion Criteria: 
• Pts from RCTs, 

open label 
extensions, and 
two phase IIIb 
open label trials 
were and post-
marketing 
spontaneous 
reports of 
adverse events 
in US 

Exclusion 
Criteria: 
NA 
 

Interventions, dose: 
NR 

N: 
10,050 

Mean age, yrs: 
NR 

Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Rates per 100 PY: 
• TB: 0.27  
• Histoplasmosis: 0.03  
• Demyelinating diseases: 

0.08 
• Lymphoma: 0.12  
• SLE/lupus-like syndrome: 

0.10 
• Congestive heart failure: 

0.28 
 

NA Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Schiff et al., 2008, 
ATTEST150 

Country and setting 
International, Multi-
center 

Source of funding 
Bristol-Myers 
Squibb, Princeton, 
New Jersey, USA 

Research objective 
Evaluate change 
from baseline in DAS 
for ABA vs. placebo 
and reduction in 
DAS28 for IFX vs. 
placebo and ABA vs. 
IFX 

Study design 
Controlled Trials 

Overall N 
431 

Duration of study 
ABA vs. placebo and 
IFX vs. placebo: 197 
days 
ABA vs. IFX: 365 
days 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant 
• ACR criteria for 

RA 
• ≥ 18 years old 
• RA ≥ 1 year, 

inadequate 
response to 
MTX, as 
demonstrated 
by ongoing 
active disease 
(at 
randomization 
SJC >10, TJC 
>12, and CRP 
>1 mg/dl 

• All patients had 
received MTX 
>15 mg/week 
for >3 mos prior 
to 
randomization 
(stable for at 
least 28 days) 
and washed out 
all DMARDs 
(>28 days prior) 
except for MTX 

• Anti-TNF-
therapy naive 

Exclusion 
Criteria 
• Positive screen 

for TB by 
purified protein 
derivative 
testing and 
chest x ray. 

Interventions, dose 
D1:  
• MTX: dosage and 

frequency NR 
• Abatacept: 500-1000 

mg, days 1, 15, 29, 
and every 28 days 
thereafter 

D2:  
• MTX: dosage and 

frequency NR 
• Placebo 
D3:  
• MTX: dosage and 

frequency NR 
• IFX: 3 mg/kg, days 1, 

15, 43, 85, and every 
56 days thereafter 

Number in group 
D1: 156 
D2: 110 
D3: 165 
Overall: 431 

Mean age, years (SD) 
D1: 49.0 (12.5) 
D2: 49.4 (11.5) 
D3: 49.1 (12.0) 

Sex, % female 
D1: 83.3 
D2: 87.3 
D3: 82.4 

Race, % white 
D1: 80.8 
D2: 76.4 
D3: 80.6 

Race, % black 
NR 

Mean disease duration, 
years (SD) 
D1: 7.9 (8.5) 
D2: 8.4 (8.6) 
D3: 7.3 (6.2) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
D1: 31.3 (13.9) 
D2: 30.3 (11.7) 
D3: 31.7 (14.5) 

Swollen Joint Count, mean  
D1: 21.3 (8.6) 
D2: 20.1 (7.0) 
D3: 20.3 (8.0) 

Corticosteroid use, % 
D1: 75.6 
D2: 70 
D3: 71.5 
Overall: 72.6 

DMARD use, % 
D1: 100 
D2: 100 
Overall: 100 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 
Overall: 0 

Baseline DAS score 
D1: 6.9 
D2: 6.8 
D3: 6.8 

ACR    
ACR 20: 
Day 197 
D1: 66.7 
D2: 41.8 
D3: 59.4 
Overall: ABA vs. Placebo: (P 

=  0.001), IFX vs. 
Placebo: (P =  0.006) 

Day 365: 
D1: 72.4 
D2: 41.8 
D3: 55.8 
Overall: ABA vs. IFX: 

estimate of difference of 
16.7 (5.5, 27.8) 

ACR 50: 
Day 197: 
D1: 40.4 
D2: 20 
D3: 37 
• Overall: ABA vs. Placebo: 

(P =  0.001), IFX vs. 
Placebo: (P =  0.004) 

Day 365: 
D1: 45.5 
D2: 20 
D3: 36.4 
Overall: 
Overall: ABA vs. IFX: 

estimate of difference 
(95% CI): 9.1 (-2.2, 20.5) 

ACR 70: 

Day 197 
D1: 20.5 
D2: 9.1 
D3: 24.2 
Overall: ABA vs. Placebo: (P 

Attrition/withdrawal 
Overall, n: 
D1: 17 
D2: 6 
D3: 24 
Overall: 47 

Withdrawals due to adverse 
events, n: 
D1: 4 
D2: 1 
D3: 12 
Overall: 17 

Withdrawals due to lack of 
efficacy, n: 
D1: 4 
D2: 2 
D3: 6 
Overall: 12 

Adherent/compliant, n: 
D1: 139 
D2: 104 
D3: 141 
Overall: 384 

Overall adverse events 
reported, n: 
Day 197 
D1: 129 
D2: 92 
D3: 140 
Overall: 361 

Day 365 
D1: 139 
D2: 92 
D3: 154 
Overall: 293 

Serious adverse events 
Death, n: 
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 Ethnicity, Latino 
NR 

 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
Erythrocyte sedimentation 
rate, mm/h (SD):  
D1: 49.4 (31.2) 
D2: 47.0 (32.6) 
D3: 47.8 (30.4) 
Overall: NR 

HAQ-DI, 0-3 (SD):  
D1: 1.8 (0.6) 
D2: 1.8 (0.7) 
D3: 1.7 (0.7) 
Overall: NR 

Total patients on concomitant 
medications, n (%):  
D1: 156 (100) 
D2: 110 (100) 
D3: 165 (100) 
Overall: 431 (100) 

MTX Dose, mg/week (SD):  
D1: 16.5 (3.7) 
D2: 16.6 (3.7) 
D3: 16.3 (3.6) 
Overall: NR 

MTX Duration, months (SD):  
D1: 18.3 (20.0) 
D2: 23.7 (25.6) 
D3: 23.6 (26.8) 
Overall: NR 

Corticosteroids, n (%):  
D1: 118 (75.6) 
D2: 77 (70.0) 
D3: 118 (71.5) 

=  0.019), IFX vs. 
Placebo: (P =  0.002) 

Day 365: 
D1: 26.3 
D2: 9.1 
D3: 20.6 
Overall: ABA vs. IFX): 

estimate of difference 
(95% CI): 5.7 (-4.2, 15.6) 

HAQ, mean difference/ 
absolute difference 
(CI/SD/P Value) 
Proportion demonstrating 
improvement in physical 
function 
Day 197 
D1: 61.5 
D2: 40.9 
D3: 58.8 
Overall: Proportion 

demonstrating 
improvement in physical 
function, ABA vs. 
Placebo: (P =  0.001), 
IFX vs. Placebo: (P = 
 0.005) 

Day 365 
D1: 57.7 
D2: 40.9 
D3: 52.7 
Overall: ABA vs. IFX: 

estimate of difference 
(95% CI): 5.0 (-6.5, 16.5) 

DAS     
Day 197 
D1: 2.53 
D2: -1.48 
D3: 2.25  
Overall: ABA vs. Placebo: (P 

Day 197 
D1: 1 
D2: 0 
D3: 1 
Overall: 2 

Day 365 
D1: 1 
D2: 0 
D3: 2 
Overall: 3 

Malignancies 
Malignant neoplasms, n: 
Day 197: 
D1: 1 
D2: 1 
D3: 2 
Overall: 4 

Day 365: 
D1: 1 
D2: 1 
D3: 2 
Overall: 3 

Respiratory events 
Tuberculosis, n: 2863 

Pneumonia, n: 

Day 197: 
D1:2 
D2:0 
D3:2 
Overall: 4 

Day 365: 
D1:  2 
D2: 0 
D3:  3 
Overall: 5 

Other infections 
Infections and Infestations, n: 
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Overall: 313 (72.6) 

NSAIDs, n (%):  
D1: 133 (85.3)  
D2: 93 (84.5)  
D3: 142 (86.1)  
Overall: 368 (85.4) 

=  0.001), IFX vs. 
Placebo: (P =  0.001) 

Day 365 
D1: -2.88 
D2: -1.48 
D3: -2.25  
Overall: ABA vs. IFX: 

estimate of difference 
(95% CI): -0.62 (-0.96, -
0.29) 

SF-36   
NR  
Overall: Day 197, ABA vs. 

Placebo: PCS (P = 
 0.001) and MCS (P = 
 0.004) ofSF-36 
IFX vs. Placebo: PCS (P 
=  0.002) and MCS (P = 
 0.027) of SF-36 
ABA vs. IFX, PCS 
(difference of 1.93, 95% 
CI: 0.02, 3.84) 
MCS (difference of 1.92, 
95% CI: -0.30, 4.15) 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name)     
Day 197:  
• Proportion of patients 

achieving a good EULAR 
response, ABA: 20&, 
Placebo: 10.8%, IFX: 
22.9% 

• LDAS, ABA: 20.7%, 
Placebo: 10.8%, IFX: 
25.6% 

Day 197: 
D1: 2 
D2:3 
D3: 7 
Overall: 12 

Day 365: 
D1: 3 
D2: 0 
D3: 14 
Overall: 17 

GI 
Nausea or vomiting, n: 
Day 197: 
D1: 2 
D2: 1 
D3: 6 
Overall: 9 

Day 365: 
D1: 3 
D2:  
D3: 7 
Overall: 10 

Other 
NR  

Headache, n: 
Day 197: 
D1: 2 
D2: 2 
D3: 7 
Overall: 11 

Day 365: 
D1: 2 
D2:  
D3: 7 
Overall: 9 

Dizziness, n: 
Day 197: 
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• DAS28 (ESR)-defined 
remission, ABA: 11.3%, 
Placebo: 2.9%, IFX: 12.8% 

Day 365: 
• Proportion of patients 

achieving a good EULAR 
response (ABA 32.0 vs. 
INF 18.5%, estimate of 
difference (95% CI): 13.5% 
(3.6, 23.3)) 

• LDAS (ABA 35.3 vs. INF 
22.4%, estimate of 
difference (95% CI): 12.9 
(2.1, 23.7)) 

• DAS28 (ESR)-defined 
remission (ABA 18.7 vs. 
INF 12.2%, estimate of 
difference (95% CI): 18.7 (-
2.2, 15.2)) 

 

D1: 0 
D2: 
D3: 2 
Overall: 2 

Day 365: 
D1: 1 
D2: 0 
D3: 4 
Overall: 5 

Autoimmune symptoms and 
disorders: 
Day 197:  
• ABA: 1 
• Placebo: 1 
• IFX: 1 

Day 365:  
• ABA: 2 
• IFX: 1 

Hypotension 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 7 

Day 365: 
• ABA: 0 
• IFX: 8 

Flushing 
Day 197:  
• ABA: 1 
• Placebo: 0 
• IFX: 4 

Day 365 
• ABA: 1 
• IFX 5 

Dyspnea 
Day 197: 
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•  ABA: 0 
• Placebo: 0 
•  IFX: 4, 

Day 365: 
•  ABA: 0 
• IFX: 5;  

Urticaria 
Day 197: 
•  ABA: 0 
• Placebeo: 1 
• IFX: 4 

Day 365:  
• ABA: 0 
• IFX: 8; 

Pruritus 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 2 

Day 365:  
• ABA: 0 
• IFX: 5 

Sinusitis 
Day 197:  
• ABA: 1 
• Placebo: 0 
• IFX: 0 

Day 365:  
• ABA: 1 
• IFX: 0 

Postoperative wound 
infection 
Day 197:  
• ABA: 0 
• Placebo: 1 



 

E-330 
 

Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• IFX: 0 

Day 365:  
• ABA: 0 
• IFX: 1  

Soft tissue abscess 
Day 197:  
• ABA: 0 
• Placebo: 1 
• IFX: 0 

Day 365: 
• ABA: 0 
• IFX: 0 

Infective bursitis 
Day 197:  
• ABA: 0 
• Placebo: 1 
• IFX: 0 

Day 365:  
• ABA: 0 
• IFX: 0 

Bronchitis 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 1 

Day 365:  
• ABA: 0 
• IFX: 1 

Cellulitis 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 1 

Day 365:  
• ABA: 0 
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Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• IFX: 1 

Gastroenteritis 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 1 

Day 365:  
• ABA: 0 
• IFX: 1 

Herpes zoster 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 1 

Day 365:  
• ABA: 0 
• IFX: 1 

Lung infection pseudomonal 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 1 

Day 365:  
• ABA: 0 
• IFX: 1 

Pneumocystis jiroveci 
pneumonia 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 1 

Day 365: 
• ABA: 0 
• IFX: 1 

Infection skin ulcer 



 

E-332 
 

Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 0 

Day 365:  
• ABA: 1 
• IFX: 0 

Encephalitis herpetic 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX: 0 

Day 365:  
• ABA: 0 
• IFX: 1 

Erysipelas,  
Day 197: 
•  ABA: 0 
• Placebo: 0 
• IFX: 0 

Day 365: 
•  ABA: 0 
• IFX: 1 

Lobar pneumonia 
Day 197:  
• ABA: 0 
• Placebo: 0 
• IFX:  0 

Day 365:  
• ABA: 0 
• IFX: 1 

Septic shock 
Day 197:  
• ABA: 0 
• Placebo: 0 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• IFX: 0 

Day 365: 
•  ABA: 0 
• IFX: 1 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Schipper et al., 
2009151 
Nijmegen RA 
Inception Cohort 

Country and 
setting 
Netherlands 

Source of 
funding 
Wyeth 

Research 
objective 
To compare the 
efficacy of a 
swtich to MTX 
monotherapy 
with that of the 
addition of MTX 
to SSZ in RA 
patients who had 
failed SSZ 
monotherapy 

Study design 
Observational 

Overall N 
230 

Duration of 
study 
52 wks 

Inclusion 
Criteria 
• Early RA 

symptoms 
less than 1 
year 

• Treatment 
resistant SSZ 
monotherapy 

• RA according 
to to 1987 
ACR 

• ≥18 yrs old 
• No prior use of 

DMARDs 

Exclusion 
Criteria 
• Use of 

concomitant 
DMARD 
therapy other 
than MTX or 
SSZ at 
baseline 

 

Comparisons 
(dosage and 
frequency) 
D1: MTX: 7.5 - 30 

mg/week 
D2:  
• MTX: 7.5 - 30 

mg/week 
• SSZ: 750- 3000 

mg daily 

Number in group 
D1: 124 
D2: 106 

Mean age (years) 
D1: 63.8 
D2: 61.8 

Sex, % female 
D1: 70 
D2: 74 

Race, % white 
D1: NR 
D2: NR 

Race, % black 
D1: NR 
D2: NR 

Ethnicity, Latino 
D1: NR 
D2: NR 

 

Mean disease 
duration, years 
median (IQR):  
D1:14 wks (5.3, 67.3) 
D2: 47 wks (20.2, 109.0) 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
D1: 8 
D2: 9 

DMARD use, %:  
Previous DMARDS 
other than SSZ: 
D1: 15 
D2: 13 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
D1: 100 
D2: 100 

Patients with early RA, 
three years or less, %:  
D1: 100 
D2: 100 

Baseline DAS score 
D1: 5.1 (1.3) 
D2: 4.9 (1.3) 

Required treatment for 
latent TB 
D1: NR 
D2: NR 

Other population 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
At 6 mo: 
D1: -0.9 (1.3) 
D2: -0.8 (1.3) 
Overall: difference b/t 
groups: -0.05 (0.16); 
P=0.737 

At 12 mo: 
D1: -1.1 (1.3) 
D2: -0.9 (1.2) 
Overall: difference b/t 
groups 0.05 (0.15); 
P=0.756 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Overall 
Overall 
attrition/withdrawal (n):   
D1: 42 
D2: 53 
Overall: 95 

Withdrawals due to 
adverse events (n):  
D1: 23 
D2: 12 
Overall: 35 

Withdrawals due to lack 
of efficacy (n):  
D1: 5 
D2: 18 
Overall: 23 

Serious adverse 
events: 
NR 

Malignancies: 
NR 

Respiratory events: 
NR 

Other infections: 
NR 

GI: 
NR 

Other: 
NR  

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
characteristics, 
%, (CI/SD/P value):  
NR 
 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Schneeweiss et al., 
2007152 

Country and setting 
USA, Pennsylvania 
Medicare 
beneficiaries 

Source of funding 
Engalitcheff Arthritis 
Outcomes Initiatives, 
Baltimore, Maryland 

Research objective 
Assess association 
between initiation of 
anti-TNF therapy and 
risk of serious 
bacterial infections in 
routine care 

Study design 
Cohort Study 

Overall N 
15,597 courses of 
therapy and 5,676 
patient years of 
exposure 

Duration of study 
1/1/1995 - 
12/31/2003 

Quality rating  
Fair 
 

Inclusion Criteria 
• Medicare 

beneficiaries 
ages 65 and 
older with RA 
who initiated 
use of a 
DMARD, 
including anti-
TNF and 
glucocorticoids, 
between 1995 
and 2003; 
patients had to 
demonstrate 
use of health 
care system by 
filling at least 1 
prescription for 
any drug and 
having at least 1 
physician 
service in each 
of 2 consecutive 
6-month periods 
in addition to 
being enrolled 
in PhDaceutical 
Assistance 
Contract for 
Elderly (PACE) 
program 

Exclusion 
Criteria 
• < 3 recoreded 

RA diagnoses: 
Any cancer 
(except 
nonmelanoma 
skin cancer) or 

Interventions, Dose 
D1: MTX: dosage and 

frequency NR 
D2: ETN: dosage and 

frequency NR 
IFX: dosage and 
frequency NR 
ADA: dosage and 
frequency NR 
D3: Other: 

Glucocorticoids: 
dosage and 
frequency NR 

D4: LEF: dosage and 
frequency NR 

Other: cyclosporine, 
azathioprine: dosage 
and frequency NR 
D5: SSZ: dosage and 

frequency NR 
Hydroxychlorquine: 
dosage and frequency 
NR 
Other: gold, 
penicillamine, 
minocycline: dosage 
and frequency NR 

Number in group 
D1: 1900 
D2: 469 
D3: 10617 
D4: 654 
D5: 1957 
Overall: 15,597 

Mean age (years) 
D1: 76 
D2: 75 
D3: 79 
D4: 76 
D5: 76 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: 100 
D2: 100 
D3: NR 
D4: 100 
D5: 100 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 
Overall: 2 hospitalizations for 

pulmonary TB 

Other population 
characteristics, %, (CI/SD/P 
value) 

ACR    
NR  

HAQ,    
NR  

DAS     
NR  

SF-36     
NR  

Radiographic measures     
NR  

Quality of life scales     
NR  

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR  
 

Overall 
4.4% of patients dropped out 
due to disenrollment from 
PACE plan. Authors also 
state that most patients 
dropped out of study 
because of treatment 
discontinuation or because 
they developed study 
outcome, however, they do 
not report raw data for that. 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
Pneumonia, n: 
D1: No. of events: 16, Event 

rate per 100 patient years 
(95% CI): 1.47 (0.75 - 
2.18) 

D2: No. of events: 14, Event 
rate per 100 patient years 
(95% CI): 2.33(1.12-3.54) 

D3: No. of events: 67, Event 
rate per 100 patient years 
(95% CI): 3.16 (2.41-
3.91) 

D4: No. of events: 6, Event 
rate per 100 patient years 
(95% CI): 1.43 (0.29-
2.57) 

D 5: No. of events: 13, Event 
rate per 100 patient years 
(95% CI): 0.91 (0.42-
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

human immuno-
deficiency 
virus/acquired 
immuno-
deficiency 
syndrome 

 

Sex, % female 
D1: 88 
D2: 91 
D3: 88 
D4: 91 
D5: 89 
Overall: 89 

Race, % white 
D1: 92 
D2: 92 
D3: 93 
D4: 92 
D5: 92 
Overall: 92.5 

Race, % black 
D1: 7 
D2: 7 
D3: 6 
D4: 7 
D5: 7 
Overall: 7 

Ethnicity, Latino 
NR 

 

Followup, mean years: 
D1: 0.58 
D2: 1.29 
D3: 0.20 
D4: 0.64 
D5: 0.73 
Overall: NR 

Nursing home resident, %: 
D1: 7 
D2: 4 
D3: 7 
D4: 7 
D5: 5 
Overall: 6.5 

Any hospitalization prior to 
index date, %: 
D1: 25 
D2: 21 
D3: 30 
D4: 22 
D5: 24 
Overall: 28 

Charlson comorbidity score, 
mean ± SD 
D1: 1.0 ± 1.5 
D2: 0.5 ± 1.2 
D3: 1.3 ± 1.9 
D4: 0.6 ± 1.4 
D5: 1.1 ± 1.5 
Overall: NR 

No. of physician visits, mean 
± SD 
D1: 6.7 ± 5.3 
D2: 7.7 ± 5.5 
D3: 6.0 ± 4.9 
D4: 7.3 ± 6.0 
D5: 6.7 ± 5.3 
Overall: NR 

1.40) 
Overall: No. of events: 116 

Other infections 
Septicemia or bacteremia, n: 
D1: No. of events: 24, Event 

rate per 100 patient years 
(95% CI): 2.20(1.33-
3.07); Osteomyelitis, No. 
of events: 7, Event rate 
per 100 patient years 
(95% CI): 0.27 (0.07-
0.48); Any bacterial 
infection, No. of 
events: 41, Event rate per 
100 patient years (95% 
CI): 3.77 (2.64-4.9) 

D2: No. of events: 13, Event 
rate per 100 patient years 
(95% CI): 2.16 (1.00-
3.32); Osteomyelitis, No. 
of events: 3, Event rate 
per 100 patient years 
(95% CI): 0.49 (000-
1.05); Any bacterial 
infection, No. of 
events: 29, Event rate per 
100 patient years (95% 
CI): 4.89 (3.15-6.62) 

D3: No. of events: 133, Event 
rate per 100 patient years 
(95% CI): 6.34 (5.3-7.38); 
Osteomyelitis, No. of 
events: 17, Event rate per 
100 patient years (95% 
CI): 0.80 (0.42-1.18); Any 
bacterial infection, No. of 
events: 196, Event rate 
per 100 patient years 
(95% CI): 9.39 (8.14-
10.6) 

D4: No. of events: 15, Event 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

No. of different non-DMARDs 
used before index date, 
mean ± SD 
D1: 6.6 ± 4.4 
D2: 8.2 ± 5.1 
D3: 8.4 ± 4.8 
D4: 8.2 ± 4.9 
D5: 6.8 ± 4.5 
Overall: NR 

No. of different DMARD 
classes used before index 
date, mean ± SD 
D1: 0.6 ± 0.7 
D2: 1.4 ± 1.0 
D3: 0.3 ± 0.5 
D4: 1.1 ± 0.9 
D5: 0.5 ± 0.6 
Overall: NR 

Any intraarticular procedures, 
%: 
D1: 36 
D2: 46 
D3: 24 
D4: 34 
D5: 34 
Overall: 27.5 

Any extraarticular 
manifestations, %: 
D1: 3 
D2: 4 
D3: 2 
D4: 4 
D5: 3 
Overall: 2.5 

At least 1 marker of 
inflammation tested during 
previous 180 days, %: 
D1: 37 

rate per 100 patient years 
(95% CI): 3.66 (1.84-
5.48); Osteomyelitis, No. 
of events: 2, Event rate 
per 100 patient years 
(95% CI): 0.48 (000-
1.14); Any bacterial 
infection, No. of 
events: 22, Event rate per 
100 patient years (95% 
CI): 5.36 (3.18-7.54) 

D5: No. of events: 33, Event 
rate per 100 patient years 
(95% CI): 2.31 (1.53-
3.09); Osteomyelitis, No. 
of events: 9, Event rate 
per 100 patient years 
(95% CI): 0.63 (0.22-
1.04); Any bacterial 
infection, No. of 
events: 53, Event rate per 
100 patient years (95% 
CI): 3.75 (2.70-4.74) 

Overall: No. of events: 218; 
Osteomyelitis, No. of 
events: 38; Any bacterial 
infection, No. of 
events: 341 

GI 
NR  

Other 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
D2: 39 
D3: 20 
D4: 36 
D5: 33 
Overall: 25.2 

Any orthopedic surgeries, %: 
D1: 41 
D2: 50 
D3: 28 
D4: 38 
D5: 37 
Overall: 32 

Diabetes mellitus, %: 
D1: 8 
D2: 9 
D3: 9 
D4: 10 
D5: 8 
Overall: 4 

At least 1 antibiotic 
dispensed during previous 
180 days, %: 
D1: 30.5 
D2: 40 
D3: 40 
D4: 43 
D5: 30 
Overall: 28 

Previous hospitalization for 
serious bacterial infections, 
%: 
D1: 3 
D2: 2 
D3: 3 
D4: 3 
D5: 3 
Overall: 3.2 

Vaccination for Influenza, %: 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
D1: 8 
D2: 20 
D3: 12 
D4: 12 
D5: 7 
Overall: 11 

Vaccination for 
Pneumococcal, %: 
D1: 3 
D2:4  
D3: 3%  
D4: 2  
D5: 3  
Overall: 3.1 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Setoguchi et al., 
2006153 

Country, Setting: 
US and Canada, 
3 databases 

Funding: 
Novartis and 
NIH 

Research 
Objective: 
To estimate 
association 
between 
treatment with 
biologic DMARDs 
and development 
of cancer in pts 
with RA 

Study Design: 
Cohort Study 

Overall N: 
7,830 

Study Duration:  
1994 to 2004 in 
US 
1996 to 2003 in 
Canada 
 

Inclusion Criteria: 
• Age > 65 
• 1 claim with a 

diagnosis of RA 
and who were 
dispensed at 
least 1 
prescription of 
any DMARD or 
corticosteroid 
after first RA 
diagnosis 

Exclusion 
Criteria: 
• Diagnosis of any 

cancer (except 
nonmelanoma 
skin cancer) or 
human immuno-
deficiency virus 
infection 

 

Interventions: 
D1: Biologic DMARD 

D2: MTX 
N: 
D1: 1152 
D2: 7306 

Mean age (yrs): 
D1: 71.4 
D2: 73.4 

Sex, % female: 
D1: 75.3 
D2: 73.1 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
D1: 51.3 

D2: 41.5 
MTX naive, %: 
NR 

Treatment resistant 
%:  
NR 

Patients with Early 
RA (≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

RA pts vs. overall population 
• Non-Hodgkin's 

lymphoma-PY 33,335.0 
Observed 58 Expected 
26.0 SIR 2.2 95% 
CI,1.71-2.87  

• Multiple myeloma-PY yrs 
33,410.0 Observed 19 
Expected 9.3 SIR 2.0 
95% CI,1.26-3.12 

• Melanoma-PY 33,377.7 
Observed 29 Expected 
12.8 SIR 2.3 95% 
CI,1.55-3.22  

• Colorectal cancer-PY 
32,844.9 Observed 118 
Expected 97.3 SIR 1.2 
95% CI,1.01-1.45  

• Lung cancer-PY 31,532.8 
Observed 169 Expected 
95.6 SIR 1.8 95% 
CI,1.52-2.05  

• Urinary tract/bladder 
cancer-PY 33,367.0 
Observed 54 Expected 
26.4 SIR 2.0 95% 
CI,1.55-2.65  

• Biologics vs. MTX  
• Unadjusted 

Lymphoproliferative HR 
1.20 (95% CI,0.57-2.51) 
Hematologic HR 1.45 
(95% CI,0.76-2.74) Solid 
HR 0.91 (95% CI,0.66-
1.25) Overall HR 1.00 
(95% CI,0.75-1.33) 

See health outcomes Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
Not applicable 
Observational 
study 

Quality 
Rating: 
Good 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Setoguchi et al., 
2008154 

Country and setting 
USA, Medicare and 
drug benefit 
programs in 
Pennsylvania and 
New Jersey 

Source of funding 
Not reported 

Research objective 
Estimate risk of heart 
failure hospitalization 
in elderly TNFα 
users with and 
without previous 
heart failure 

Study design 
Retrospective Cohort 
Study 

Overall N 
5593 

Duration of study 
January 1, 1994 - 
December 31, 2004 

Quality rating  
Good: For an 
observational study, 
this is quite good 
with appropriate 
adjustment and 
analysis 
 

Inclusion Criteria 
• ≥ 65 years old 
• At least one 

recorded 
diagnosis of RA 

• Filled at least 1 
prescription of 
any TNFA 
(ETN, IFX, 
ADA) or MTX 
after first RA 
diagnosis 

• At least one 
clinical service 
during each of 4 
consecutive 6-
month periods 
before use of 
DMARDs 

Exclusion 
Criteria 
• Pts who had a 

diagnosis of 
heart failure in 
an outpatient 
file but none 
noted in a 
hospital 
discharge 
summary 

 

Interventions, Dose 
D1:  
• ETN: dosage and 

frequency NR 
• IFX: dosage and 

frequency NR 
• ADA: dosage and 

frequency NR 
D2: MTX: dosage and 

frequency NR 
D3:  
• ETN: dosage and 

frequency NR 
• IFX: dosage and 

frequency NR 
• ADA: dosage and 

frequency NR 
D4: MTX: dosage and 

frequency NR 

Number in group 
D1: 225 
D2: 808 
D3: 777 
D4: 3783 
Overall: 5593 

Mean age (years) 
D1: 73 
D2: 77 
D3: 72 
D4: 74 

Sex, % female 
D1: 89 
D2: 84 
D3: 90 
D4: 89 

Race, % white 
D1: 88 
D2: 92 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: 67 
D2: 56 
D3: 59 
D4: 48 

DMARD use, % 
D1: 100 
D2: 100 
D3: 100 
D4: 100 
Overall: 100 

MTX naïve, % 
D1: NR 
D2: 0 
D3: NR 
D4: 0 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 

ACR    
NR 

HAQ,    
NR 

DAS     
NR 

SF-36     
NR 

Radiographic measures     
NR 

Quality of life scales     
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
NA 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
Death, n: NR  
Overall: All TNFA users: 22; 

All MTX users: 85; 
Overall: 107 

Cardiovascular events 
(specify), n: 
D1: Heart failure 

admissions: 33 per 304 
person-years, incidence 
rate: 108 

D2: Heart failure 
admissions: 101 per 1333 
person-years, incidence 
rate: 76 

D3: Heart failure 
admissions: 26 per 1375 
person-years, incidence 
rate: 19 

D4: Heart failure admissions: 
126 per 9290 person-
years, incidence rate: 14 

Overall:  
All TNFA users, Heart failure 

admissions: 59 per 1680 
person-years, incidence 
rate: 35 

All MTX users, Heart failure 
admissions: 227 per 
10623 person-years, 
incidence rate: 21 

Malignancies 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D3: 89 
D4: 91 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1:  
• Average follow-up, mean 

(SD): 1.6 (1.5) 
• RA severity-related 

covariates RA-related 
surgery: 7% 

• Extra-articular 
manifestations: 39% 

• Arthocentesis: 64% 
• Injection (joint, tendon, 

etc): 23% 
• Corticosteorids: 67% 
• Other cytotoxic 

DMARDs: 24% 
• Noncytotoxic 

DMARDs: 35% 
• COX2 inhibitors: 48% 
• MI hospitalization: 17% 
• Ischemic heart 

disease: 66% 
• Valvular heart 

disease: 45% 
• Cardiomyopathy: 18% 
• Cardiac surgery: 10% 
• 1 Prior HF 

hospitalization: 13% 
• 2 Prior HF 

hospitalization: 5% 
• 3 Prior HR 

hospitalizations: 1% 
• Vascular surgery: 29% 
• Ventricular arrhythmia/ 

cardiac arrest: 2% 
• Atrial fibrilation: 39% 
• Other dysrhythmias: 24% 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• Effects of TNFAs 

compared to MTX on HF 
and/or death, With 
previous heart failure, fully 
adjusted: HR: 1.75, 95% 
CI (0.86 - 3.56) 

• Without previous heart 
failure, fully adjusted: 
HR: 2.07, 95% CI (1.00 - 
4.25) 

• 2 groups combined: 
HR: 1.70, 95% CI (1.07 - 
2.69) 

• Risk of death among 
patients with previous HF 
(TNFA users compared 
with MTX users): adjusted 
HR: 4.19, 95% (CI 1.48 - 
11.89) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
• Intervention for 

arrhythmia: 4% 
• Cerebrovascular 

diseases: 29% 
• Hypertension: 92% 
• Hyperlipidemia: 64% 
• Diabetes: 48% 
• Chronic kidney 

diseases: 33% 
• Dialysis: 1% 
• Anemia: 64% 
• Hypothyroidism: 17% 
• Chronic airway 

diseases: 60% 
• Cancer: 22% 
• Anxiety or depression 55%  
D2:  
• Average follow-up, mean 

(SD): 1.7 (1.9) 
• RA-related surgery: 4% 
• Extra-articular 

manifestations: 34% 
• Arthocentesis: 53% 
• Injection (joint, tendon, 

etc): 12% 
• Corticosteorids: 56% 
• Other cytotoxic 

DMARDs: 4% 
• Noncytotoxic 

DMARDs: 22% 
• COX2 inhibitors: 26% 
• MI hospitalization: 15% 
• Ischemic heart 

disease: 63% 
• Valvular heart 

disease: 39% 
• Cardiomyopathy: 19% 
• Cardiac surgery: 9% 
• 1 Prior HF 

hospitalization: 17% 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
• 2 Prior HF 

hospitalization: 2% 
• 3 Prior HR 

hospitalizations: 1% 
• Vascular surgery: 27% 
• Ventricular arrhythmia/ 

cardiac arrest: 2% 
• Atrial fibrilation: 37% 
• Other dysrhythmias: 21% 
• Intervention for 

arrhythmia: 6% 
• Cerebrovascular 

diseases: 34% 
• Hypertension: 87% 
• Hyperlipidemia: 53% 
• Diabetes: 47% 
• Chronic kidney 

diseases: 25% 
• Dialysis: 0% 
• Anemia: 52% 
• Hypothyroidism: 17% 
• Chronic airway 

diseases: 53% 
• Cancer: 19% 
• Anxiety or depression 48%  
D3:  
• Average follow-up, mean 

(SD): 1.8 (1.6) 
• RA-related surgery: 10% 
• Extra-articular 

manifestations: 28% 
• Arthocentesis: 58% 
• Injection (joint, tendon, 

etc): 16% 
• Corticosteorids: 59% 
• Other cytotoxic 

DMARDs: 24% 
• Noncytotoxic 

DMARDs: 32% 
• COX2 inhibitors: 48% 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
• MI hospitalization: 3% 
• Ischemic heart 

disease: 21% 
• Valvular heart 

disease: 20% 
• Cardiomyopathy: 5% 
• Cardiac surgery: 1% 
• Vascular surgery: 12% 
• Ventricular arrhythmia/ 

cardiac arrest: 1% 
• Atrial fibrilation: 8% 
• Other dysrhythmias: 8% 
• Intervention for 

arrhythmia: 1% 
• Cerebrovascular 

diseases: 13% 
• Hypertension: 72% 
• Hyperlipidemia: 58% 
• Diabetes: 31% 
• Chronic kidney 

diseases: 15% 
• Dialysis: 0% 
• Anemia: 55% 
• Hypothyroidism: 12% 
• Chronic airway 

diseases: 34% 
• Cancer: 13% 
• Anxiety or 

depression: 43%  
D4:  
• Average follow-up, mean 

(SD): 2.5 (2.4) 
• RA-related surgery: 6% 
• Extra-articular 

manifestations: 23% 
• Arthocentesis: 48% 
• Injection (joint, tendon, 

etc): 11% 
• Corticosteorids: 48% 
• Other cytotoxic 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

DMARDs: 5% 
• Noncytotoxic 

DMARDs: 26% 
• COX2 inhibitors: 24% 
• MI hospitalization: 3% 
• Ischemic heart 

disease: 19% 
• Valvular heart 

disease: 16% 
• Cardiomyopathy: 5% 
• Cardiac surgery: 1% 
• Vascular surgery: 14% 
• Ventricular arrhythmia/ 

cardiac arrest: 0% 
• Atrial fibrilation: 8% 
• Other dysrhythmias: 6% 
• Intervention for 

arrhythmia: 1% 
• Cerebrovascular 

diseases: 16% 
• Hypertension: 70% 
• Hyperlipidemia: 46% 
• Diabetes: 27% 
• Chronic kidney 

diseases: 10% 
• Dialysis: 0% 
• Anemia: 47% 
• Hypothyroidism: 11% 
• Chronic airway 

diseases: 29% 
• Cancer: 14% 
• Anxiety or 

depression: 35%  
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Shin et al., 
2006155 

Country, Setting: 
US 

Funding: 
NR 

Research 
Objective: 
Review occurence 
and clinical 
features of Guillan 
Barre syndrome 
and Miller Fisher 
Syndrome during 
TNF alpha 
antagonist 
therapy 

Study Design: 
Database 
analysis; AERS  

Overall N: 
16 cases 

Study Duration:  
NR 
 

Inclusion Criteria: 
• TNF alpha 

antagonist 
therapy in AERS 
database 

Exclusion 
Criteria: 
NA 
 

Interventions, dose: 
NR 
ETA 
INF 

N: 
NR 

Mean age, yrs: 
NR 

Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Guillain-Barre was 
temporally associated 
with INF in 10 pts, ETA in 
5 pts. This compares to 
an annual incidence of 
Guillain Barre Syndrome 
of 1-3/100,000 population 

NR Overall 
Attrition 
Rate, %: 
NR 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Slifman, 2003156 

Country, Setting: 
Multinational,  
multicenter 

Funding: 
NR 

Research 
Objective: 
To evaluate 
postlicensure 
cases of 
opportunistic 
infection, 
including Listeria 
monocytogenes, 
in pts treated with 
TNFs 

Study Design: 
Database 
analysis; AERS 

Overall N: 
15 cases 

Study Duration:  
Varied 
 

Inclusion Criteria: 
• Age: 17 to 80 
• Pts with Listeria 

monocytogenes 
treated with ETA 
or INF for RA or 
Crohn’s disease 

• Concurrent use 
of immuno-
suppressant 
drugs allowed 

Exclusion 
Criteria: 
• NA 
 

Interventions, dose: 
D1: INF or ETA 

ETA: varied 
INF: varied 

N: 
D1: 15 

Median age, yrs: 
D1: 69.5 

Sex, % female: 
D1: 53.3 

Race, % white: 
D1: NR 
 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
RA: 
D1: 64% 
 

For all ages and indications, 
the estimated rate of 
cases (reporting rates) of 
listeriosis reported to FDA 
within first yr of starting 
txt with inf was 43 cases 
per 1,000,000 persons 
(8/186,500) 

• RA pts treated with inf 
(US cases only), 
estimated rate of cases of 
listeriosis reported to FDA 
was 61 cases per 
1,000,000 persons 
(5/82,000) 

• In 2000, annual incidence 
of listeriosis in US for all 
ages was estimated to be 
3 cases per 1,000,000 

• 6 deaths reported (5 INF, 
1 ETA) 

• Among reports from US 
only, this series included 
8 cases of Listeria 
infection, all of which 
were associated with INF 
txt 

 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Smitten et al., 
2007157 

Country and setting 
US & UK. mulitcenter 

Source of funding 
Data provided by 
Bristol-Myers Squibb 
Company and 
Harvard PhDaco- 
epidemiology 
Program 

Research objective 
Determine if RA pts 
have an elevated risk 
for herpes zoster & if 
their risk is 
associated with 
DMARD tx 

Study design 
Retrospective Cohort 
Study 

Overall N 
PhDetrics  
(PM) Database: 
12272 with RA; UK 
General Practice 
Research Database 
(GPRD) 38621 with 
RA 

Duration of study 
PhDetrics: 
mean = 12.3  
mos 
GPRD: mean = 38.8 
mos 

Inclusion Criteria 
• PhDetrics: 

enrolled on 1/61 
health care 
plans in US, RA 
Cohort had to 
be 18+ and 
have at least 1 
ICD-9 code for 
RA.  

• GPRD: at least 
18 years of age 
at cohort entry 
who had at least 
90 days of up-
to-standard data 

Exclusion 
Criteria 
• PhDetrics: RA 

Cohort - ICD9 
714.3 (Juvenile 
Chronic 
Polyarthritis), 
714.9 
(unspecified 
inflammatory 
polyarthropathie
s).  

• Patients who 
were enrolled in 
Medicare gap 
plans, were 
missing a value 
for age or sex, 
had = 90 days 
of continuous 
enrollment, or 
had a diagnosis 
of herpes zoster 
in 90 days prior 

Interventions, Dose 
D1: Oral DMARDS 
D2: Biologics 
D3: Corticosteroids 
D4: Combination 

therapy 

Number in group 
D1: 1611 
D2: 11277 
D3: 1719 
D4: 12033 
Overall: NR 

Mean age (years) 
D1: 55.4 
D2: 51.1 
D3: 63.9 
D4: 60.6 
Overall: NR 

Sex, % female 
D1: 75.4 
D2: 73.1 
D3: 74.1 
D4: 72.5 
Overall: NR 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %,  
NR 
 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
 

Overall 
NR 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• Compared to pts who had 

not received DMARDS or 
Corticosteroids, pts in both 
databases showed an 
increased risk for herpes 
zoster if treated with 
traditional DMARDS alone 
(PhDetrics: 1.37, 
95%CI:1.18-1.59; GPRD 
1.27, 95%CI:1.10-1.48), 
Oral Corticosteroids alone 
(PhDetrics: 2.51 95%CI: 
2.05-3.06; GPRD 1.46 
95%CI: 1.24-1.70) and 
Traditional DMARDS + 
Corticosteroids (PhDetrics: 
2.39 CI:1.99-2.88); GPRD: 
1.82 CI:1.46-2.26) 
PhDetrics pts on biologics 
DMARDS alone (1.54, 
1.04-2.29), Biologic 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Quality rating  
Fair: Matching did 
not account for 
Disease Activity or 
Severity which could 
confound results. 
Higher 
DAS = increased 
disregulation of 
immune sys? or 
different dose of 
drugs could lead to 
levels of impact on 
immune system 
response? 
 

to cohort entry 
were excluded 

 

DMARDS + 
Corticosteroids (2.44, 1.26-
4.73), and or Biologics + 
Traditional DMARDS + 
Corticosteroids (1.96, 0.99-
3.86) showed an increased 
risk for herpes zoster while 
pts treated with a 
combination of Biologics + 
Traditional DMARDS 
(1.38,0.83-2.27) did not 
show a significantly 
increase risk. (referant for 
all comparisons - no 
DMARD or Corticosteroid) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Smitten et al., 
2008158 

Country and setting 
United States 

Source of funding 
Data provided by 
Bristol-Myers Squibb 
Company and 
Harvard PhDaco- 
epidemiology 
Program 

Research objective 
Assess whether risk 
of hospitalized 
infection in RA pts is 
higher during use of 
newer biological 
DMARDs 

Study design 
Retrospective Cohort 
Study 

Overall N 
24,530  
(RA cohort only) 

Duration of study 
26.6 months (mean 
follow-up  
time of RA cohort) 

Quality rating  
Good: large sample 
size  
but unevenly 
distributed between 
treatment Ds; 
disease severity not 

Inclusion Criteria 
• At least 18 

years old, with 
at least 2 
physician visits 
2 months apart 
for RA with an 
ICD-9-CM code 
of 714 

Exclusion 
Criteria 
• ICD-9-CM 

codes: 714.3 
(juvenile chronic 
polyarthritis), 
714.4 (chronic 
postrheumatic 
arthropathy), 
714.9 
(unspecified 
inflammatory 
polyarthropathy)
; subjects 
missing values 
for age or sex; 
experienced an 
outcome of 
interest in 90 
days period to 
cohort entry; 
enrolled in plans 
that provide 
supplementary 
insurance to 
Medicare 

 

Interventions, Dose 
D1: Biological DMARDs 

(IFX, ETN, ADA, 
ANK) 

D2: MTX: dose NR 
D3: Hydroxychlorquine: 

dose NR 
D4: LEF: dose NR 
D5: SSZ: dose NR 
D6: Oral Corticosteroids 

(separate D) 

Number in group 
D1: 2,248 
D2: 5,077 
D3: 2,992 
D4: 907 
D5: 858 
D6: 4,390 
Overall: 24,530 

Mean age (years) 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
D6: NR 
Overall: Age 18-44: 

26.5%; Age 45-64: 
66.3%; Age 65+: 
7.2% 

Sex, % female 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
D6: NR 
Overall: 75.7 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
D6: NR 
Overall: 17.9 

DMARD use, % 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
D6: NR 
Overall: Traditional: 41.17 

Biologic: 9.17 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
 

Overall 
NA 

Overall adverse events 
reported, n: 
D1: 254 
D2: 352 
D3: 172 
D4: 90 
D5: 44 
D6: 442 
Overall: 1,993 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
Tuberculosis: NR  
Pneumonia, n: 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
D6: NR 
Overall: 434 

Upper respiratory infection, n: 
NR 

Other infections 
Urinary tract infection, n: 
D1: NR 
D2: NR 
D3: NR 
D4: NR 
D5: NR 
D6: NR 
Overall: 250 

Other infections (specify), n: 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

accounted for 
 Race, % white 

NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
Overall:  
0 comorbid conditions: 77.0% 
1-2 comorbid conditions: 
21.8%; 3+ comorbid 
conditions: 59.4% 
 

D1: Hospitalized infections: 
254 

D2: 352 
D3: 172 
D4: 90 
D5: 44 
D6: 442 
Overall:  
• Overall hospital infections: 

1,993 
• Skin: 257 
• Sepsis: 198 
• Opportunistic: 11 
• Serious (requiring 

outpatient parenteral 
antibiotics): 3,010 

GI 
NR 

Other 
• Number of Hospitalized 

Infections-Oral 
Corticosteroids 5 mg/day 
or less: 144; 6-10 mg/day: 
119; greater than 10 
mg/day: 179 

Unadjusted and Adjusted 
Rate Ratio (95% CI), 
respectively, for hospitalized 
infection in patients with RA: 
• D1: 1.05 (0.91-1.22); 1.21 

(1.02-1.43) 
• D2: 0.76 (0.67-0.86); 0.81 

(0.70-0.93) 
• D3: 0.68 (0.58-0.81); 0.74 

(0.62-0.89) 
• D4: 1.05 (0.84-1.33); 1.02 

(0.79-1.32) 
• D5: 0.66 (0.48-0.91); 0.82 

(0.58-1.38) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• D6: 1.83 (1.62-2.07); 1.92 
(1.67-2.21) 

• 5 mg/day or less oral 
corticosteroids: 1.28 (1.06-
1.55); 1.32 (1.06-1.63); 6-
10 mg/day oral 
corticosteroids: 1.79 (1.44-
2.21); 1.94 (1.53-2.46); 
greater than 10 mg/day 
oral corticosteroids: 2.89 
(2.39-3.49); 2.98 (2.41-
3.69) 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) Analysis and Quality Rating 

Author, year: 
Smolen et al., 
1999;159; 
Smolen et al., 
1999160; Sharp 
et al., 2000161; 
Larsen et al.,  
2001162; Scott et 
al., 2001163 

Country, 
Setting: 
Multinational,  
multicenter 

Funding: 
Hoechst Marion 
Roussel 

Research 
Objective: 
Efficacy and 
safety of LEF 
was compared 
to placebo and 
SSZ  

Study Design: 
RCT 

Overall N: 
266 (358 
including 
placebo arm) 

Study Duration:  
24 wks (12 and 
24 month 
followup) 

Inclusion Criteria: 
• Age: > 18 
• Active RA defined 

by: ≥ 6 tender and 
swollen joints, 
based on a 28-joint 
count, physician 
and pt global 
assessments of RA 
activity of "fair, 
poor, or very poor", 
CRP > 2.0 mg/dL 
or ESR > 28 mm/h 

• Functional class  
I – III 

• Other DMARDs 
discontinued > 4 
wks 

• Stable doses of 
NSAIDS permitted 
-acetylsalicylic 
acid, oral steroids 
(prednisolone ≤ 10 
mg/day), and up to 
3 intra-articular 
steroid injections, 
not exceeding 60 
mg triamcinolone 

• Intra-articular 
steroid injections 
not permitted 
during first 6 mos  

Exclusion Criteria: 
• Pregnant or 

lactating 

Interventions: 
D1: LEF 
D2: SSZ 

N: 
D1: 133 
D2: 133 

Mean age, yrs: 
D1: 58.3 
D2: 58.9 

Sex, % female: 
D1: 75.9 
D2: 69.2 

Race, % white: 
NR 
 

Mean disease 
duration, yrs: 
D1: 7.6 
D2: 7.4 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
D1: 60.2 
D2: 48.9 

Corticosteroid use, 
%: 
D1: 28.6 
D2: 27.8 

MTX naive, %: 
NR 

Treatment resistant, 
%: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

RF positive:  
D1: 79% 
D2: 80% 
 

At 24 weeks  

ACR 20, %: 
D1:  55  
D2:  56 

ACR 50, %: 
D1:  33  
D2:  30 

Improving HAQ scores, 
change (%): 
D1:  -0.50 (45)  
D2:  -0.29 (29) (P =  0.0086) 

Change in Sharp; number,  
change (SD):  
D1:  87 1.23 (2.85) 
D2:  84 2.32 (10.11) 

Larsen score change:  
D1:  0.01 
D2:  0.01 (P =  NS) 

At 1 year 
Change in Sharp; number,  
change (SD):  
D1:  60 0.97 (6.11)  
D2:  53 1.38 (2.88) 

Larsen score change:  
D1:  0.02 
D2:  0.02 (P =  NS) 
 
At 2 years 
Larsen score change:  
D1:  -0.07 
D2:  -0.02 (P =  NS) 
 
Similar ACR20 response 
rates D1: 48; D2: 44; P=NR 

SAEs: 
D1: 5 
D2: 7 

Headache: 
D1: 7 
D2: 11 

Nausea: 
D1: 10 
D2: 17 

URTI: 
D1: 14 
D2: 15 
 

Diarrhea:  
D1: 17 

D2: 9 
Alopecia: 
D1: 8 

D2: 5 
Rash:  
D1: 10 

D2: 9 
Withdrawal due to 
AEs:  
D1: 14 

D2: 19 
2 cases of reversible 
agranulocytosis in 
SSZ 

Overall Attrition Rate, %: 
33% at 24 wks 

ITT Analysis: 
Yes 

Quality Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Smolen et al., 2008, 
OPTION164 

Country and setting 
International, 
multicenter 

Source of funding 
F Hoffman-La Roche 
and Chugai 
Pharmaceutical 

Research objective 
Assess efficacy of 
tocilizumab in RA pts 
who were receiving 
background MTX 
therapy 

Study design 
Controlled Trials 

Overall N 
622 (623 were 
randomized, 
however 1 subject 
never received study 
drug and was 
withdrawn. Data 
tables have total n of 
622) 

Duration of study 
24 wks (Safety: 32 
wks) 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant, adult 
patients 

• Inadequate 
response to 
MTX 

• Moderate to 
severe active 
RA (diagnosed 
according to 
ACR criteria) 
criteria of more 
than 6 mos' 
duration 

• Inadequate 
response to 
MTX 

• Active disease 
was defined by 
an SJC of 6 or 
more plus a TJC 
of 8 or more and 
CRP over 10 
mg/L or ESR of 
28 mm/h or 
more 

• Patients had to 
have received 
MTX for 12 
weeks or longer 
beforestart 
ofstudy (stable 
dose of 10-25 
mg/week for 8 
weeks or 
longer) 

Exclusion 
Criteria 
• Autoimmune 

Interventions, dose 
D1:  
• MTX: 10 - 25 mg 

once/week 
• Tocilizumab: 4 mg/kg 

every 4 wks 
D2:  
• MTX: 10 - 25 mg 

once/week 
• Tocilizumab: 8 mg/kg 

every 4 wks 
D3:  
• MTX: 10 - 25 mg 

once/week 
• Placebo 

Number in group 
D1: 213 
D2: 205 
D3: 204 
Overall: 622 

Mean age, years (SD) 
D1: 51.4 
D2: 50.8 
D3: 50.6 
Overall: NR 

Sex, % female 
D1: 82 
D2: 85 
D3: 78 
Overall: 82 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

Mean disease duration, 
years 
D1: 7.4  
D2: 7.5  
D3: 7.8  
Overall: NR  

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
D1: 33.2 (15.6) 
D2: 31.9 (15.5) 
D3: 32.8 (16.1) 

Swollen Joint Count, mean  
D1: 20.0 (10.9) 
D2: 19.5 (11.3) 
D3: 20.7 (11.7) 

Corticosteroid use, % 
D1: 55 
D2: 55 
D3: 54 
Overall: 55 

DMARD use, % 
D1: 100 
D2: 100 
D3: 100 
Overall: 100 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 
Overall: 0 

Baseline DAS score 
D1: 6.8 

ACR    
ACR 20: 
D1: 48 
D2: 59 
D3: 26 
Overall: 4 mg/kg vs. Placebo 

(P = 0.0001), 8 mg/kg vs. 
Placebo (P = 0.0001) 

ACR 50: 
D1: 31 
D2: 44 
D3: 11 
Overall: 4 mg/kg vs. Placebo 

(P = 0.0001), 8 mg/kg vs. 
Placebo (P = 0.0001) 

ACR 70: 
D1: 12 
D2: 22 
D3: 2 
Overall: 4 mg/kg vs. Placebo 

(P = 0.0001), 8 mg/kg vs. 
Placebo (P = 0.0001) 

HAQ,    
D1: -0.52 
D2: -0.55 
D3: -0.34 
Overall: 4 mg/kg vs. Placebo 

(P = 0.0296), 8 mg/kg vs. 
Placebo (P = 0.0082) 

DAS28 = 2.6  (%) 
D1: 13 
D2: 27 
D3: 0.8 
Overall: 4 mg/kg vs. Placebo 

(P = 0.0002), 8 mg/kg vs. 
Placebo (P = 0.0001) 

SF-36     
Physical 

Attrition/withdrawal 
Overall, n: 
D1: 25 
D2: 13 
D3: 12 
Overall: 50 

Withdrawals due to adverse 
events, n: 
D1: 14 
D2: 12 
D3: 6 
Overall: 32 

Withdrawals due to lack of 
efficacy, n: 
D1: 2 
D2: 0 
D3: 3 
Overall: 5 

Adherent/compliant, n: 
D1: 186 
D2: 191 
D3: 189 
Overall: 566 

Overall adverse events 
reported, n: 
D1: 151 
D2: 143 
D3: 129 
Overall: 423 

Serious adverse events 
Cardiovascular events 
(specify), n: 
D1: 0 
D2: 1 
D3: 1 

Malignancies 
Skin cancer (basal cell or 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

diseases or 
significant 
systemic 
involvement 
secondary to 
RA (e.g., 
vasculitis, 
pulmonary fi 
brosis, or Felty's 
syndrome) 

• Functional class 
IV RA 

• Previous or 
current 
inflammatory 
joint disease 
other than RA 

• Currently active 
or previous 
recurrent 
bacterial, viral, 
fungal, or other 
infections 
including, but 
not limited to, 
TB and atypical 
mycobacterial 
disease, 
clinically 
significant 
abnormalities on 
chest 
radiograph, 
hepatitis B and 
C, and recurrent 
herpes zoster 
(Also, 
investigators 
were 
encouraged to 
exclude 

 D2: 6.8 
D3: 6.8 

Required treatment for 
latent TB 
NR 

 

D1: 9.7 
D2: 9.5 
D3: 5.0 
Overall: 4 mg/kg vs. Placebo 

(P = 0.0001), 8 mg/kg vs. 
Placebo (P = 0.0001) 

Mental 
D1: 5.7 
D2: 7.3 
D3: 2.7 
Overall: 4 

Radiographic measures   
NR 

Quality of life scales     
Patient pain VAS (mm): 
D1: -25.0 
D2: -29.8 
D3: -14.0 

Patient global VAS (mm): 
D1: -28.8 
D2: -32.7 
D3: -17.8 

FACIT-fatigue score:  
D1: 7.3 
D2: 8.6 
D3: 4.0 

Others, (please name)     
EULAR 
Good Response (%) 
• 4 mg/kg: 21 
• 8 mg/kg: 38 
• Placebo: 3 

Moderate Response (%) 
• 4 mg/kg: 41 
• 8 mg/kg: 41 
• Placebo: 32 

squamous cell), n: 
D1: 0 
D2: 0 
D3: 1 

Other cancer (specify), n: 
D1: 0 
D2: 0 
D3: 1 (unspecified) 

Respiratory events 
Tuberculosis, n: 3,570 

Pneumonia, n: 
D1: 0 
D2: 1 
D3: 1 
Overall:  

Pneumocystis jirovecii 
pneumonia, n: 
D1: 0 
D2: 0 
D3: 1 

Overall:  
D1: 2 
D2: 1 

Upper respiratory infection, 
n: 
D1: 12 
D2: 17 
D3: 13 
Overall: 42 

Other infections 
Urinary tract infection, n: 
D1: 0 
D2: 0 
D3: 1 
Overall: 1 

Nasopharyngitis, n:  
D1: 11 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

potential pts if, 
in their 
judgment, they 
had a history of 
unacceptably 
frequent 
recurrent 
infections.) 

• Active liver 
disease, 
indicated by 
screening and 
baseline 
concentrations 
of alanine or 
aspartate 
aminotransferas
e of 1 - 5 time 
supper limit of 
normal or more 

• Previous 
unsuccessful 
treatment with 
an anti-TNF 
agent (i.e., lack 
of efficacy or 
significant 
safety issues, 
terminations 
due to cost or 
injection 
discomfort were 
not excluded) 

 

No response (%) 
• 4 mg/kg: 38 
• 8 mg/kg: 20, 
• Placebo 65 

Overall:  
• 4 mg/kg vs. Placebo 

(P = 0.0001) 
• 8 mg/kg vs. Placebo 

(P = 0.0001) 

SJC 
Mean change from baseline  
• 4 mg/kg: -8.5 
• 8 mg/kg: -10.5 
• Placebo: -4.3 
• Overall: 4 mg/kg vs. 

Placebo (P = 0.0001), 8 
mg/kg vs. Placebo 
(P = 0.0001) 

TJC 
Mean change from baseline 
• 4 mg/kg: -14.5 
• 8 mg/kg: -17.1 
• Placebo: -7.4 
• Overall: 4 mg/kg vs. 

Placebo (P = 0.0001), 8 
mg/kg vs. Placebo 
(P = 0.0001) 
 

D2: 12 
D3: 10 

GI 
Dyspepsia and abdominal 
pain, n: 
D1: 17 
D2: 20 
D3: 11 
Overall: 48 

Any GI disorder, n: 
D1: 46 
D2: 48 
D3: 44 
Overall: 138 

Other 
Skin rash, n: 
D1: 13 
D2: 11 
D3: 3 
Overall: 27 

Headache, n: 
D1: 15 
D2: 14 
D3: 9 
Overall: 28 

Mouth ulcers, n: 
D1: 4 
D2: 5 
D3: 1 
Overall: 10 

Peptic ulcers, n:  
D1: 1 
D2: 0 
D3: 2 
Overall: 3 

Raised anlanine 
aminotransferase, n:  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D1: 12  
D2: 11 
D3: 3 
Overall: 26 

Raised aspartate 
aminotransferase, n:  
D1: 1 
D2: 2 
D3: 1 
Overall: 4 

Cough:  
• 4 mg/kg: 7 
• 8 mg/kg: 3 
• Placebo: 3 
• Overall: 13 

Pharyngeal pain,  
• 4 mg/kg: 2 
• 8 mg/kg: 4 
• Placebo: 3 
• Overall: 9 

Dyspnoea 
• 4 mg/kg: 3 
• 8 mg/kg: 3 
• Placebo: 0 
• Overall: 6 

Aggravation of RA 
• 4 mg/kg: 7 
• 8 mg/kg: 7 
• Placebo: 13 
• Overall: 27 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Smolen et al., 2009, 
RAPID 2165 

Country and setting 
Multinational 

Source of funding 
UCB 

Research objective 
Evaluate efficacy 
and safety of CZP 
vs. placebo, + MTX, 
in pts with active RA 

Study design 
Controlled Trials 

Overall N 
619 

Duration of study 
24 weeks 

Quality rating  
Good  
 

Inclusion Criteria 
• ≥ 18 years old 
• Diagnosis of RA 

by ACR criteria, 
prior MTX ≥ 6 
mos (stable 
dose ≥ 10 
mg/wk for ≥ 2 
mos) 

Exclusion 
Criteria 
• Other biological 

agent for RA 
within 6 mos 
before 
enrollment (3 
mos for ETN 
and ANK), 
previous 
treatement with 
biological with 
severe 
hypersensitivity 
or anaphylactic 
reaction 

• No initial 
response to 
previous anti-
TNF therapy, 
chest x-ray 
findings for TB, 
positive PPD 
(unless thought 
to be due to 
BCG 
vaccination). 

 

Interventions, dose 
D1: MTX: ≥ 10 mg/wk 

Placebo: saline SC 
q 2 weeks 

D2: MTX: ≥ 10 mg/wk 
Certolizumab 400 
mg SC at weeks 0, 
2, and 4 then 200 
mg q 2 weeks 

D3: MTX: ≥ 10 mg/wk 
Certolizumab: 400 
mg SC at weeks 0, 
2, and 4 then 400 
mg q 2 weeks 

Number in group 
D1: 127 
D2: 246 
D3: 246 

Mean age, years (SD) 
D1: 51.5 yr (11.8) 
D2: 52.2 (11.1) 
D3: 51.9 (11.8) 

Sex, % female 
D1: 84.3 
D2: 83.7 
D3: 78.0 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years 
D1: 5.6 yr (3.9) 
D2: 6.1 (4.1) 
D3: 6.5 (4.3) 

Patients with early RA, 
three years or less, % 
NR 

Treatment resistant, % 
NR 

Tender Joint Count, mean 
D1: 30.4 (3.4) 
D2: 30.1 (14.5) 
D3: 30.0 (13.9) 

Swollen Joint Count, mean  
D1: 21.9 (9.7) 
D2: 20.5 (9.6) 
D3: 21.0 (10.2) 

Corticosteroid use, % 
D1: 59.8 
D2: 55.3 
D3: 61.8 

DMARD use, % 

MTX naïve, % 
D1: 0 
D2: 0 
D3: 0 

Baseline DAS score 
D1: 6.83 (0.87) 
D2: 6.85 (0.84) 
D3: 6.80 (0.79) 

Required treatment for 
latent TB 

Other population 
characteristics, %, (SD) 

ACR mean difference/ 
absolute difference (CI) 
ACR 20: 
D1: 8.7 
D2: 57.3, OR 14.4 (6.7-31.0), 

P = 0.001 
D3: 57.6, 14.3 (6.7-30.8), 

P = 0.001 

ACR 50: 
D1: 3.1 
D2: 32.5, OR 14.8 (5.3-41.6), 

P = 0.001 
D3: 33.1, 15.3 (5.5-42.9), 

P = 0.001 

ACR 70: 
D1: 0.8 
D2: 15.9, OR 23.8 (3.2-

175.9), P = 0.01 
D3: 10.6, 15.5 (2.1-115.4), 

P = 0.01 

HAQ-DI, adj mean change 
(SE) 
D1: -0.14 (0.04) 
D2: -0.50 (0.03), P = 0.001 
D3: -0.50 (0.03), P = 0.001 

HAQ-DI, % mean % 
improvement (SD) 
D1: 3.7 (59.4) 
D2: 31.8 (38.5), P = 0.001 
D3: 32.0 (35.1) P = 0.001 

DAS28  (SD) 
D1: -0.50 (1.05) 
D2: -2.27 (1.38), P = 0.001 
D3: -2.46, P = 0.001 

SF-36 PCS, adj mean 
change, n 
D1: 0.9 

Overall 
Overall attrition/withdrawal, n:  
D1: 110 
D2: 72 
D3: 65 

Withdrawals due to adverse 
events, n:  
D1: 2 
D2: 11 
D3: 6 

Withdrawals due to lack of 
efficacy, n:  
D1: 107 
D2: 54 

D3: 53 
Adherent/compliant, n: 
D1: 1 
D2: 1 
D3: 2 

Withdrawal due to patient 
indecision or other:  
D1: NR 
D2: 6 
D3: 4 

Overall adverse events 
reported, n: 
D1: 66 
D2: 139 
D3: 125 

Serious adverse events 
Death, n: 
D1: 0 
D2: 1 
D3: 1 

Hepatotoxicity/elevated liver 
enzymes, n: 
D1: 4 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
MTX (mg/wk) mean:  
D1: 12.2 (3.3),  
D2: 12.5 (3.6) 
D3: 12.6 (3.7) 

HAQ-DI mean: 
D1: 1.6 (0.6) 
D2: 1.6 (0.6) 
D3: 1.6 (0.6) 

mTSS mean: 
D1: 46.5 (58.6) 
D2: 39.6 (50.1) 
D3: 46.7 (56.0) 
 

D2: 5.2 (P = 0.001) 
D3: 5.5 (P = 0.001) 

SF-36 PCS, adj mean 
change, PF 
D1: 0.6 
D2: 12.1 (P = 0.001) 
D3: 12.4 (P = 0.001) 

Radiographic measures  
(CI) 
mTSS:  
D1: 1.2 (0.5-2.0) 
D2: 0.2 (-0.1-0.6), P = 0.01 
D3: -0.4 (-0.7- to 0.1), 

P = 0.001 

Quality of life scales   
NR 

 

D2: 3 
D3: 3 
Overall: 4 

Malignancies 
NR 

Other cancer (specify), n: 
D1: 1 (bladder) 
D2: 1 (testicular) 
D3: 1 (colon) 

Respiratory events 
Tuberculosis: NR 

Pneumonia, n: 
D1: 0 
D2: 0 
D3: 1 

Upper respiratory infection, n: 
D1: 2 
D2: 11 
D3: 4 

Other infections 
Urinary tract infection, n: 
D1: 9 
D2: 11 
D3: 5 

Other infections (specify), n: 
D1: 0 
D2: 1 case each of 

erysipelas, 
gastroenteritis, postop 
wound infection, tooth 
abscess 

D3: 1 case of erysipelas, 2 
cases of sinusitis 

GI 
NR  

Other 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Headache, n: 
D1: 1 
D2: 9 
D3: 8 

Any other AEs:  
For safety analysis two 
patients inplacebo group that 
received CZP 200 mg were 
included inCZP 200 mg 
group. 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Smolen et al., 
2009166 ASPIRE  

Country and setting 
Multinational 
Unversity hospitals 

Source of funding 
Centocor 

Research objective 
Examine 
radiographic 
progression and 
disease activity 
states in pts treated 
with MTX or INF + 
MTX 

Study design 
Controlled Trials 

Overall N 
1049 

Duration of study 
54 wks 

Quality rating  
Fair  
 

Inclusion 
Criteria: 
• Age: 18-75 
• Diagnosed 

according to 
1987 ACR 
criteria 

• Persistent 
synovitis for > 3 
mos and < 3 yrs 

• > 10 swollen 
joints, and > 12 
tender joints 

• 1 or more of 
following: a 
positive test 
result for serum 
RF, 
radiographic 
erosions of 
hands or feet, or 
a serum C-
reactive protein 
level of > 2.0 
mg/dl Oral 
corticosteroids; 
NSAIDS 

• 20 mg MTX 
(required) 

Exclusion 
Criteria: 
• Prior txt with: 

MTX, received 
other DMARDs 
within 4 wks of 
entry 

• Used ETN, INF, 
ADA or other 
anti-TNF-á 
agent 

Interventions, dose 
D1: MTX: wk 54 

mean: 15.1mg/wk 
Placebo 

D2: MTX wk54 
mean: 15.5mg/wk 
IFX: 3mg/kg 

D3: MTX: mean wk 
54: 14.9mg/wk 
IFX: 6mg/kg 

Number in group 
D1: 298 
D2: 373 
D3: 378 

Mean age, years (SD) 
D1: 50 
D2: 51 
D3: 49 

Sex, % female 
D1: 74.8 
D2: 71.6 
D3: 67.7 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years 
NR 

Patients with early RA, 
three years or less, % 
D1: 100 
D2: 100 
D3: 100  

Treatment resistant, % 
NR 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: 100 
D2: 100 
D3: 100 
Overall: 100 

MTX naïve, % 
NR 

Baseline DAS-ESR score 
(SD) 
D1: 6.69 (1.04) 
D2: 6.62 (1.07) 
D3: 6.72 (1.01) 

Required treatment for 
latent TB 
NR 

 

ACR  
NR 

HAQ  
NR 

DAS  
D1: % remission at 54 wks by 

DAS28-ESR:  
MTX: 16.3% 
D2: MTX+INF: 24.7% 

SF-36  
NR 

Radiographic measures  
D1:  
• Changes in TSS wk 14/54 

by disease activity 
(remission, low, moderate, 
high) wk 14/wk54. MTX 
0.1, 2.8*, 2.1**, 6.5**/1.1, 
2.2**, 3.9**, 5.8** 

• MTX+IFX -0.3, 0.0, 0.3, 
1.3/-0.2, -0.4, 0.6, 2.1. 
[COMPARED TO 
IFX+MTX *P = 0.05, **P = 
0.01]  

D2:  
• MTX+IFX -0.3, 0.0, 0.3, 

1.3/-0.2, -0.4, 0.6, 2.1.  

Quality of life scales  
NR 

Others, (please name)  
• % remission, low, mod, or 

high disease by SDAI at 
wk 14/54 MTX: 2.8, 14.6, 
45.5, 37.2/ 12.3, 29.5, 
29.5, 28.6 (14 & 54 wks 
between groups, 
Ps: 0.001) 

Attrition/withdrawal 
NR 

Overall adverse events 
reported, n: 

NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
Tuberculosis: NR 

Other infections 
NR 

GI 
NR 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

• hepatitis B or C 
virus, CHF, or 
lymphoma or 
other 
malignancy 
within past 5 yrs 
(excluding 
excised skin 
cancers) 

• MTX+INF: 10.7, 26.0, 
37.4, 25.9/21.3, 35.5, 28.5, 
14.7. 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Smolen et al., 2009 
167 GO-AFTER Study 

Country and setting 
multinational; clinics; 
hospitals 

Source of funding 
Centocor Research 
and Development; 
Schering-Plough 
Research Institute 

Research objective 
To assess the 
efficacy and safety of 
GOL for patients with 
active RA who had 
previously received 
one or more TNF-
alpha inhibitors 

Study design 
RCT 

Overall N 
461 

Duration of study 
24 wks 

Quality rating  
Fair  
 

Inclusion Criteria 
• ≥ 18 years old 
• Active RA 
• ≥ 4 tender and 

swollen joints 
• Treated with at 

least 1 alpha-
TNF inhibitor 

Exclusion 
Criteria 
• Inflammatory 

diseases 
• Serious AEs 

with previous 
TNF-alpha 
inhibitor 

• Ever received 
natalizumab or 
RTX 

• Received ANK 
< 4 wks or 
alefacept or 
efalizumab < 3 
mos before the 
first dose of 
study drug 

• Had ever 
received 
cytotoxic drugs 

• History of latent 
or active 
granulomatous 
infection except 
latent TB 

• BCG 
vaccination < 12 
mos before 
screening 

• Opportunistic 

Interventions, Dose 
D1: GOL: 50 mg every 4 

wks 
D2: GO: 100 mg every 4 

wks 
D3: Placebo 

Number in group 
D1: 153 
D2: 153 
D3: 155 

Mean age (years) 
D1: 55 
D2: 55 
D3: 54 

Sex, % female 
D1: 74 
D2: 80 
D3: 85 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years 
D1: 9.6 (5.6 - 17.2) 
D2: 8.7 (5.3 - 13.2) 
D3: 9.8 (4.9 - 17.6) 

Patients with early RA, 
three years or less, %:  
NR  

Treatment resistant, %:  
NR 

Tender Joint Count, mean 
D1: ≥ 4 
D2: ≥ 4 
D3: ≥ 4 

Swollen Joint Count, mean  
D1: ≥ 4 
D2: ≥ 4 
D3: ≥ 4 

Corticosteroid use, % 
NR 

DMARD use, %:  
NR 

MTX naïve, %:  
NR 

Baseline DAS score 
NR 

Required treatment for 
latent TB 
D1: 10 (7%) 
D2: 7 (5%) 
D3: 10 (6%) 

Other population 
characteristics:  
 

ACR: 
ACR 20:  
Week 14 
D1: 35 
D2: 38 
D3: 18 

Week 24 
D1: 34 
D2: 44 
D3: 17 

ACR 50:  
Week 14 
D1: 16 
D2: 20 
D3: 6 

Week 24 
D1: 18 
D2: 20 
D3: 5 

ACR 70:  
Week 14 
D1: 10 
D2: 9 
D3: 2 

Week 24 
D1: 12 
D2: 10 
D3: 3 

HAQ:  
HAQ-DI  
Week 14 
D1: -13.4 (-27.3 to 0.0 (P = 

0.0005) 
D2: -17.6 (-43.8 to  
D3: 0 (-17.6 to 13.3) 0.0  

(P < 0.0001) 

Week 24 

Overall 
Overall attrition/withdrawal 
(n):  
D1: 13 
D2: 15 
D3: 31 
Overall: 59 

Withdrawals due to adverse 
events (n):  
D1: 4 
D2: 2 
D3: 10 
Overall: 16 

Withdrawals due to lack of 
efficacy (n):  
D1: 6 
D2: 5 
D3: 11 
Overall: 22 

Adherent/compliant (n):  
NR 

Other attrition related 
comments?  
Attrition numbers include 
those that received rescue tx 

Overall adverse events 
reported (n):  
D1: 101 
D2: 119 
D3: 112 

Serious adverse events: 
Cardiovascular events 
(specify) (n):  
HTN 
D1: 5 
D2: 10 
D3: 2 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 
infection < 6 
mos before 
screening 

• Serious 
infection < 2 
mos before 
screening 

• History of 
chronic infection 

• Demyelinating 
disease 

• Congestive 
heart failure 

• Severe, 
progressive, 
uncontrolled 
renal, hepatic, 
haematological, 
GI, endocrine, 
pulmonary, 
cardiac, 
neurological, 
psychiatric, or 
cerebral 
disease 

• Had 
transplanted 
organ or 
malignancy in 
past 5 yrs 

 

D1: -13.3 (-33.3 to 0.0 (P = 
0.0003) 

D2: -14.3 (-44.1 to 0.0 
(P < 0.0001) 

D3: 0 (-25 to 17.6) 

DAS:  
Week 14 
D1: -15.7 (-31.6 to -6.8  

(P < 0.0001) 
D2: -21.5 (-38.3 to -7.5  

(P < 0.0001) 
D3: -4.2 (-19.8 to 8.7) 

Week 24 
D1: -18.6 (-36 to -2.6  

(P < 0.0001) 
D2: -25.8 (-40.5 to -12.2  

(P < 0.0001) 
D3: -1.6 (-17.8 to 14.8) 

SF-36:  
NR 

Radiographic measures:  
NR 

Quality of life scales:  
NR 

Others:  
 

Malignancies: 
D1: 1 
D2: 1 
D3: 1 

Respiratory events: 
Pneumonia (n):  
D1: 2 
D2: 0 
D3: 1 

Upper respiratory 
infection (n):  
D1: 11 
D2: 21 
D3: 10 

Other infections: 
Urinary tract infection (n):  
D1: 1 
D2: 0 
D3: 0 

Other infections (specify) (n):  
Infections  
D1: 53 
D2: 55 
D3: 51 

GI: 
Bowel obstruction (n):  
Diaherra 
D1: 5 
D2: 12 
D3: 7 

Gastroenteritis 
D1: 0 
D2: 0 
D3: 1 

Other: 
Infusion/injection site 
reactions (n):  
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 
D1: 9 
D2: 16 
D3: 6 

Any other AEs:  
AE numbers do not include 
those who received Rescue 
therapy 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Sokolove et al., 
2010168 

Country and 
setting 
USA; Multicenter 
registry 

Source of 
funding 
Consortium of 
Rheumatology 
Researchers of 
North America 

Research 
objective 
To compare LFT 
elevations in 
patients with 
rheumatoid 
arthritis receiving 
ADA, ETN or INF 
enrolled in the 
Consortium of 
Rheumatology 
Researchers of 
North America 
from October 
2001 to March 
2007. 

Study design 
Observational 

Overall N 
6861 

Duration of 
study 

Inclusion 
Criteria 
• Patients 

receiving anti-
TNF and/or all 
non- biological 
DMARDs with 
normal 
baseline ALT 
and/or AST 
values, 
including MTX 
and/or LEF, 
with available 
follow-up 
determinations 

Exclusion 
Criteria 
• PsA 
 

Comparisons 
(dosage and 
frequency) 
D1: Oral DMARDs: 

MTX, LEF and 
all other non-
biological 
DMARDs as a 
group 
(SSZ,HCQ, 
azathioprine, 
gold, 
penicillamine). 

D2: ADA: NR 
D3: ETN: NR 
D4: INF: NR 

Number in group 
D1: 4147 
D2: 849 
D3: 1383 
D4: 1449 

Mean age (years) 
D1: 61.2 
D2: 56.14 
D3: 55.6 
D4: 60.4 

Sex, % female 
D1: 72.8 
D2: 79.5 
D3: 79.9 
D4: 73.7 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

Mean disease 
duration, years 
D1: 9.8 (9.8) 
D2: 11.3 (9.6) 
D3: 12.0 (9.9) 
D4: 11.3 (9.3) 

TJC, mean 
D1: 3.25 
D2: 4.77 
D3: 3.81 
D4: 3.63 

SJC, mean  
D1: 4.25 
D2: 5.67 
D3: 4.02 
D4: 5.02 

Corticosteroid use, % 
NR 

DMARD use, %:  
NR 

MTX naïve, %:  
NR 

Treatment resistant, 
%:  
NR 

Patients with early RA, 
three years or less, %:  
NR  

Baseline DAS score 
D1: 3.47 (1.5) 
D2: 3.89 (1.7) 
D3: 3.56 (1.5) 
D4: 3.56 (1.4) 

Required treatment for 
latent TB 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
NR 

Serious adverse 
events: 
Hepatotoxicity/elevated 
liver enzymes (n): LFT 
>1× ULN, AOR  
D2: 1.35(95% CI 1.09 to 

1.66) 
D3: 1.00 (95% CI 0.83 to 

1.21) 
D4: 1.58 (95% CI 1.35 to 

1.86) 

ALT and/or AST >2× 
ULN, AOR 
D2: 1.72 (95% CI 0.99 to 

3.01) 
D3: 1.10 (95% CI 0.64 to 

1.88) 
D4: 2.40 (95% CI 1.53 to 

3.76) 
AST/ALT >2× ULN: 0.7 

Malignancies: 
NR 

Respiratory events: 
NR 

Other infections: 
NR 

GI: 
NR 

Other: 
Any other AEs: LFT 
results (AST/ALT) 
based on primary model 
#1 of prevalent TNF-I 
users in patients on 
MTX, LEF and other 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
Mean follow-up 
per person was 
17 mos 

 NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

NR non-biological DMARD 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Solomon et al., 
2006169 

Country and setting 
US, multicenter 

Source of funding 
Merck, Pfizer, & 
Savient,  
NIH, Engalitcheff 
Arthritis Outcomes 
Initiative 

Research objective 
Investigate effects of 
various 
immunosuppressive 
medications on risk 
CVD in elderly pts 
with RA 

Study design 
Nested Case – 
Control Cohort 

Overall N 
3501 (pts could  
be sampled more 
than once as 
controls) 

Duration of study 
NA - median duration 
24 mos for cases & 
22 mos for controls 

Quality rating  
Fair 
 

Inclusion Criteria 
• PA Medicare 

enrollees also 
beneficiaries in 
state drug 
assistance 
program 

• Pts received 2+ 
diagnoses of 
RA (diagnoses 
seperated by 
min 1 wk) 

• Filled a 
prescription for 
immuno-
suppressive 
meds 

Exclusion 
Criteria 
• <12 mos of 

registry data 
prior to study 
entry 

 

Interventions, Dose 
D1: Case (MI or Stroke) 
D2: Control 

Number in group 
D1: 946 
D2: 9460 

Mean age (years) 
D1: 81 
D2: 80 

Sex, % female 
D1: 89 
D2: 92 

Race, % white 
D1: 93 
D2: 94 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
Inflamation markers (lab test 
ordered)  
D1: 34% 
D2: 36% 

Joint aspirations or injections 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
NR 

Overall adverse events 
reported, n: 
NR - see comments for AE 
data 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• Adjusted* risk for CV 

events 
(Composite/MI/Stoke) OR, 
95% CI. MTX monotherapy 
1.0, ref/1.0, ref/ 1.0, ref 

• Biologics monotherapy 
(ADA, ETN, IFX, or AKA) 
1.0, 0.5-1.9/ 1.7, 0.5-5.7/ 
1.5, 0.6-4.1 

• Biologic + MTX 0.8, 0.3-
2.0/ 1.8, 0.5-6.8/ 1.3, 0.4-
4.0 

• Glucocorticoid 
monotherapy 1.5, 1.1-2.1/ 
1.5, 0.9-2.5/ 1.7, 1.1-2.6 

[*adjusted for prior MI, prior 
CV accident, diabetes, race, 
n physician visits, n of 
different medications, use of 



 

E-371 
 

Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
(had 1+ of these procedures)  
D1: 41%  
D2: 40% 
 

beta-blockers, use of 
clopidogrel, and no current 
use of immunosuppressive 
agents] 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
St. Clair, 
2004;170   
Smolen, 2006171 
ASPIRE Trial 

Country, 
Setting: 
Multinational, 
unversity 
hospitals 

Funding: 
Centocor 

Research 
Objective: 
To compare 
benefits of 
initiating txt with 
MTX and anti-
TNFá with those 
of MTX txt alone 
in pts with RA of 
< 3 yrs duration 

Study Design: 
RCT 

Overall N: 
1049 

Study Duration:  
54 wks 
 

Inclusion Criteria: 
• Age: 18 to 75 
• Diagnosed 

according to 1987 
ACR criteria 

• Persistent 
synovitis for > 3 
mos and < 3 yrs 

•  > 10 swollen 
joints, and > 12 
tender joints 

• 1 or more of 
following: a 
positive test result 
for serum RF, 
radiographic 
erosions of hands 
or feet, or a serum 
C-reactive protein 
level of > 2.0 
mg/dl Oral 
corticosteroids; 
NSAIDS 

• 20 mg MTX 
(required) 

Exclusion Criteria: 
• Prior txt with: 

MTX, received 
other DMARDs 
within 4 wks of 
entry 

• Used ETA, INF, 
ADA or other anti-
TNF-á agent 

• History of TB; HIV, 
hepatitis B or C 
virus, CHF, or 
lymphoma or 
other malignancy 

Interventions, dose: 
D1: MTX (20 mg/wk) 
+ placebo 
D2: MTX + INF  
(3 mg/kg/wk) 
D3: MTX + INF  
(6 mg/kg/wk) 

N: 
D1: 282 
D2: 359 
D3: 363 

Mean age, yrs: 
D1: 50 
D2: 51 
D3: 50 

Sex, % female: 
D1: 75 
D2: 71 
D3: 68 

Race, % white: 
NR 
 

Mean disease 
duration, yrs: 
D1: 0.9 
D2: 0.8 
D3: 0.9 

TJC, mean: 
D1: 34 
D2: 32 
D3: 33 

SJC, mean: 
D1: 22 
D2: 21 
D3: 22 

DMARD use, %: 
D1: 35 
D2: 29 
D3: 32 

Corticosteroid use, 
% 
NR 

MTX naive, %: 
Overall: 100 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
Overall: 100 

Baseline DAS, 
mean: 
NR 

JSN: 
D1: 3.0 
D2: 2.9 
D3: 2.9 

At weeks 30 to 54 

HAQ: 
D1:  0.68 
D2:  0.80 
D3:  0.88;  
(D2 vs. D1; P =  0.03)  
(D3 vs. D1; P < 0.001) 

At 54 weeks 

HAQ > 0.22, %: 
D1:  65.2 
D2:  76.0  
D3:  75.5 
(D2 vs. D1; P =  0.003)  
(D3 vs. D1; P < 0.004) 
 
ACR20, %:  
D1:  53.6 
D2:  62.4 
D3:  66.2  
(D2 vs. D1; P =  0.028)  
(D3 vs. D1; P < 0.001) 
 
ACR50, %:  
D1:  32.1 
D2:  45.6 
D3:  50.4  
(D2 vs. D1; P =  0.001)  
(D3 vs. D1; P < 0.001) 
 
ACR70, %:  
D1:  21.2 
D2:  32.5 
D3:  37.2  
(D2 vs. D1; P =  0.002)  
(D3 vs. D1; P < 0.001) 

ACR-N, %:  
D1:  26.4 
D2:  38.9 

SAEs: 
D1: 11 
D2: 14 
D3: 14 

Serious Infections: 
D1: 2.1 
D2: 5.6 
D3: 5.0 

Infusion or injection 
reaction: 
D1: 7 
D2: 21 
D3: 15 

TB: 
D1: 0 
D2: 0.8 
D3: 0.3 

Nausea: 
D1: 18 
D2: 20 
D3: 17 

URTI: 
D1: 21 
D2: 25 
D3: 28 
 

Overall 
Attrition 
Rate, %: 
14.9 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

within past 5 yrs 
(excluding excised 
skin cancers) 

HAQ:  
D1: 1.5 
D2: 1.5 
D3: 1.5 

D3:  46.7  
(P < 0.001) 

Modified Sharp:  
D1:  3.7 
D2:  0.4 
D3:  0.5  
(P < 0.001) 
 
Increase in radiographic 
score, %:  
INF: 39 vs. MTX 61 
(P < 0.001) 

Employability: 
INF+MTX (OR 2.4, P < 
0.001) 
MTX (P =  0.56) 
Combo has higher 
probability of improvement 
than MTX alone 

Net increase in 
employability:   
MTX+INF: 8% 
MTX-only: 2% 

Employability status 
changed from employable 
to unemployable, %:  
INF: 8 
MTX-only: 14 (P =  0.05) 
 
SF-36 Physical component 
summary scores 
D1:  11.7 
D2:  13.2 
D3:   10.1 
D3 vs. D1, P = 0.10 
D3 vs. D2; P = 0.003 
Modified Sharp/van der 
Heijde Score change: 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

D1: 3.7 
D2: 0.4 
D3: 0.5 P < 0.001 
 
Erosion Score change: 
D1: 3.0 
D2: 0.3 
D3: 0.1 P < 0.001 
 
JSN Score change: 
D1: 0.6 
D2: 0.1 
D3: 0.2  P < 0.001 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality 
Rating 

Author, year: 
Strand et al., 
1999172; Strand 
et al., 1999173; 
Cohen et al., 
2001174 

Country, 
Setting: 
US and Canada, 
multicenter (47 
university & 
private 
rheumatology 
practices) 

Funding: 
Hoescht Marion 
Roussel 

Research 
Objective:  
Efficacy and 
safety of LEF 
with placebo and 
MTX in active RA  

Study Design: 
RCT 

Overall N: 
482 (active arms- 
364) 

Study Duration:  
12 mos (w/ 1 
year followup) 

Inclusion Criteria: 
• Age: 18 or older 
• Diagnosed 

according to ACR 
criteria; DMARDs 
discontinued at 
least 30 days 
prior 

• Duration of 
condition at least 
6 mos 

• 10 mg stable 
prednisone (or 
equivalent) 

• NSAIDs if 
dosages stable at 
least 30 days 
prior to 
enrollment  

Exclusion Criteria: 
• Pregnant or 

lactating 
• Prior treatment 

with: MTX 
• Inflammatory joint 

disease not 
caused by RA, 

• History of 
clinically 
significant drug or 
alcohol abuse, or 
admitted to 
consumption of 
more than 1 
alcoholic drink 
per day 

 

Interventions: 
D1: LEF  

(20 mg/week) 
D2: MTX 

(7.5 to 15 
mg/week) 

N: 
D1: 182 
D2: 182 

Mean age, yrs: 
D1: 54.1 
D2: 53.3 

Sex, % female: 
D1: 72.5 
D2: 75.3 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 7.0 
D2: 6.5 

TJC, mean: 
D1: 15.5 
D2: 15.8 

SJC, mean: 
D1: 13.7 
D2: 13.0 

DMARD use, %: 
D1: 55.5 
D2: 56.0 

Corticosteroid use, %: 
D1: 53.8 
D2: 52.7 

MTX naive, %: 
Both groups 100 

Treatment resistant, 
%:  
NR 

Pts with Early RA (≤3 
yrs):  
NR 

Baseline DAS, mean: 
NR 

RF positive:  
D1: 64.8 
D2: 59.4 

MHAQ:  
D1: 0.8 
D2: 0.8 

At 12 mos  

ACR 20, % 
D1:  52 
D2:  46 

ACR 50, % 
D1:  34 
D2:  23 

ACR 70, % 
D1:  20 
D2:    9 
 
MHAQ mean change  
D1:  -0.3  
D2:  -0.2 
 
Sharp score change  
D1:  0.53 (n:131) 
D2:  0.88 (n= 138)  
(P =  0.05) 
 
Mean change HAQ-DI 
D1:  -0.45 (n= 164) 
D2:  -0,26 (n= 168)  
(P  ≤ 0.01) 
 
Mean change SF-36 
physical component  
D1:  7.6 (n= 157) 
D2:  4.6 (n=162)  
 
Work productivity mean 
change  
D1:  9.8 (n= 138) 
D2:  7.5 (n= 148) 
 

SAEs: 
D1: 1.1 
D2: 2.7 

Infections: 
D1: 56.6 
D2: 59.9 

Abdominal Pain: 
D1: 13.7 
D2: 15.4 

Nausea: 
D1: 20.9 
D2: 19.2 

Back pain:  
D1: 8  
D2: 2 

Diarrhea:  
D1: 36.8 
D2: 21.6 

Oral Ulcers:  
D1: 6.8 
D2: 10.5 

GI Events:  
D1: 5.5 
D2: 1.7 

Elevated 
Transaminases:  
D1: 7.1 

D2: 4.4 

 

Overall 
Attrition 
Rate, %: 
51% at 1 year 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Strand et al., 2006175 

Country and setting 
Multinational 

Source of funding 
Roche, Genentech 

Research objective 
Evaluate long-term 
impact on physical 
function of a single 
course of rituximab 
in rheumatoid factor, 
seropositive patients 
with active 
rheumatoid arthritis 
(RA) despite ongoing 
methotrexate 
treatment. 

Study design 
Controlled Trials 

Overall N 
161 

Duration of study 
2 yrs. 

Quality rating  
Poor: very high 
attrition rate  
 

Inclusion Criteria 
• Age ≥ 21 years 
• Fulfillment of 

revised 1987 
American 
Rheumatism 
Association 
criteria 

• Active disease 
(defined as ≥ 8 
swollen and ≥ 8 
tender joints 
and at least 2 of 
following: a 
serum CRP 
level ≥1.5mg/dl, 
ESR ≥ 30mm/h, 
or morning 
stiffness ≥45 
minutes) despite 
treatment with > 
10mg of MTX 
per week; RF ≥ 
20 IU per ml.; 
failed at least 1 
DMARD. 

Exclusion 
Criteria 
• Autoimmune 

disorder other 
than RA (except 
concurrent 
Sjogren's) 

• American 
Rheumatism 
Association 
functional class 
IV disease 

• Active 

Interventions, Dose 
D1:  
• Methotrexate ≥ 10 

mg/wk 
• Median dose of MTX 

at study entry was 
12.5-15 mg/week 

• Placebo 
D2:  
• Methotrexate: Median 

dose of MTX at study 
entry was 12.5-15 
mg/week 

• Rituximab1000 mg 
days 1 and 15 

D3: 
• Methotrexate: Median 

dose of MTX at study 
entry was 12.5-15 
mg/week 

• Rituximab1000 mg 
days 1 and 15  

• Other: 
Cyclophosphamide 
750 mg days 3 and 
17; Median dose of 
MTX at study entry 
was 12.5-15 mg/week 

D4:  
• Methotrexate > or 

equal to 10 mg/wk; 
Median dose of MTX 
at study entry was 
12.5-15 mg/week 

• Rituximab1000 mg 
days 1 and 15 

Number in group 
D1: 40 
D2: 40 
D3: 41 

Mean disease duration, 
years (SD) yrs 
D1: 11.0 (7.1)  
D2: 9.3 (5.5)  
D3: 9.8 (6.1) 
D4: 11.5 (7.3) 

Patients with early RA, 
three years or less, % 
D1: 0 
D2: 0 
D3: 0 
D4: 0  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
D1: 32 (12.8) 
D2: 33.8 (14.8) 
D3: 32.7 (13.8) 
D4: 32.2 (15.9) 

Swollen Joint Count, mean 
(SD) 
D1: 18.6 (9.6) 
D2: 20.5 (11.2) 
D3: 19.4 (10.2) 
D4: 22.7 (12.7) 

Corticosteroid use, % 
NR 

DMARD DMARDs failed 
(other than MTX), n (SD) 
D1: 2.6 (1.3) 
D2: 2.5 (1.6)  
D3: 2.6(1.4)  
D4: 2.5(1.4) 

MTX naïve, % 
NR 

ACR mean difference/ 
absolute difference (%) 
Week 24 
ACR 20: 
D1: 15 (38)  
D2: 26 (65), P = 0.05 
D3: 31 (76), P = 0.01 based 

on Fisher's exact test for 
comparisons with 
placebo + MTX group; 
Wk 48: 19 (46%),  
P < 

D4: NR 

ACR50: 
D1: 5 (13) 
D2: 13 (33) 
D3: 17 (41), P = 0.01 based 

on Fisher's exact test for 
comparisons with 
placebo + MTX group 

D4: NR 

ACR 70: 
D1: 2 (5) 
D2: 6 (15) 
D3: 6 (15) 
D4: 9 (23), P = 0.05 

Week 48: 
ACR 20 (%): 
D1: 8 (20) 
D2: 12 (30) 
D3:  

ACR 50 (%): 
D1: 2 (5) 
D2: 5 (13) 
D3: 10 (24), P = 0.05 

ACR 70: 
D1: 0% 
D2: 3(8%) 

Attrition/withdrawal 
Overall, n: 
D1: 34 
D2: 36 
D3: 32 
D4: 22 
Overall: 124 

Withdrawals due to adverse 
events, n: 
D1: 4 
D2: **5 
D3: 4 
D4: 1 
Overall: 14 

Withdrawals due to lack of 
efficacy, n: 
D1: 17 
D2: 5 
D3: 4 
D4: 4 
Overall: 30 

Adherent/compliant, n: NR 

*OTHER  
• D1: 13 
• D2: 26 
• D3: 25 
• D4: 17 
Overall OTHER: 81 

*The majority of protocol 
discontinuations classified as 
'other' were owing to 
requirement for retreatment 
with rituximab under a 
separate protocol; **includes 
1 death due to pneumonia. 

Overall adverse events 
reported, n: 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

rheumatoid 
vasculitis 

• History of 
systemic 
diseases 
associated with 
arthritis 

• Chronic fatigue 
syndrome 

• Serious & 
uncontrolled 
coexisting 
diseases 

• Active infection 
• History of 

recurrent 
clinically 
significant 
infection or of 
recurrent 
bacterial 
infections with 
encapsulated 
organisms 

• Primary or 
secondary 
immuno-
deficiency 

• History of 
cancer (except 
basal cell 
carcinoma of 
skin that had 
been excised). 

 

D4: 40 

Mean age (years) 
D1: 53.7 (11.2)  
D2: 53.5 (10.2) 
D3: 52.9 (9.9) 
D4: 53.5 (11.9) 

Sex, % female 
D1: 80 
D2: 72.5 
D3: 82.9 
D4: 75.0 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Baseline DAS28 score, 
mean (SD) 
D1: 6.9 (0.7)  
D2: 6.8 (1.0)  
D3: 6.9 (0.8)  
D4: 6.8 (0.9) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
HAQ-DI baseline mean (± 

SD): 
D1: 2.0 (0.5) 
D2: 2.0 (0.6) 
D3: 1.8 (0.7) 
D4: 1.8 (0.6) 

MD global,(± SD):  
D1: 66.7 (15.7) 
D2: 66.7 (16.2) 
D3: 67.4 (14.5) 
D4: 65.6 (14.0) 

Pt global,(± SD):  
D1: 65.4 (20.3) 
D2: 67.8 (22.8) 
D3: 63.4 (20.5) 
D4: 61.4 (20.4) 

Pt pain assessment (VAS, 
mm):  
D1: 62.6 (16.1) 
D2: 62.2 (20.2) 
D3: 57.5 (20.0) 
D4: 54.6 (17.8) 

ESR (mm/h):  
D1: 51.5 (31.8) 
D2: 46.9 (22.9) 

D3: 4 (10) 
D4: 6 (15%), P = 0.05 

Week 104: 
ACR 20: 
D1: 5 (13%) 
D2: 3 (8%) 
D3:NR 

ACR 50: 
D1: 4 (10%) 
D2: 3 (8%) 
D3: 4 ( 

ACR 70: 
D1: 3 (8%) 
D2: NR 
D3: 3 (8) 
D4: 4 (10%) 

HAQ, mean difference/ 
absolute difference 
(CI/SD/P Value) 
D1: Mean change from 

baseline at Wk 12 
(n = 39): -0.3 (P > or 
equal to 0.0001); Wk 24 
(n = 37): -0.4 
(P = 0.0002); Wk 48 
(n = 25): -0.3 (P > or 
equal to 0.005); Wk 72 
(n = 15): -0.3 (P > or 
equal to 0.05) 

D2: Mean change from 
baseline at Wk 12 (n  =  

DAS     

SF-36     

Radiographic measures     
NR 

Quality of life scales     
NR 

D1: 4 
D2: 5 
D3: 4 
D4: 1 
Overall: 14 

Serious adverse events 
Death, n: 
D1: 0 
D2: 1 
D3: 0 
D4: 0 
Overall: 1 

Malignancies 
NR 

Respiratory events 

Pneumonia, n:  
D2: 1 (reported above as well 
as it led to death) 

Upper respiratory infection, 
n: 
D1: 6 (through wk24 for all 

Ds in this category) 
D2: 4  
D3: 2 
D4: 4  

Other infections 
NR 

GI 
Nausea or vomiting, n: 
D1: 1 
D2: 2 
D3: 4 
D4: 0 

Other 
Infusion/injection site 
reactions, n: (through wk24 
for all Ds in this category) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
D3: 54.9 (28.6) 
D4: 53.3 (23.4) 

Week104: 1 (3) 
Overall: Overall HAQ-DI 

baseline mean (± SD): 
(1.8-2.0) 

 

Others     
% of patients continuing 
protocol participation  
Week 24: 
D1: 92.5 
D2: 95.0 
D3: 90.2 
D4: 97.5 

Week 48: 
D1: 62.5 
D2: 77.5 
D3: 82.9 
D4: 95.0 

Week 72: 
D1: 37.5 
D2: 42.5 
D3: 53.7 
D4: 70.0 

Week 104: 
D1: 15.0 
D2: 10.0  
D3: 21.9 
D4: 45.0 

% of patients reporting 
improvements in HAQ-DI that 
met or exceeded MCID (a 
reduction of > or equal to 
0.25)  
Week 12: 
D1: (n = 39): 38 
D2: (n = 39): 63 
D3: (n = 40): 61 
D4: (n = 40): 55 

Week 24: 
D1: (n = 37): 45 
D2: (n = 38): 68 
D3: (n = 37): 59 
D4: (n = 39): 63 

D1: 12 
D2: 18  
D3: 13  
D4: 13  

Skin rash, n: (through wk 24 
for all Ds in this category) 
D1: 1 
D2: 4  
D3: 4  
D4: 1 

Other AEs 1, n: 
D1: Hypotension (through 

wk24 for all Ds inse 
categories): 7; 
hypertension, 6 *a 
change of more than 30 
mm Hg in systolic or 
diastolic blood pressure 
from pressure at 
screening was classified 
as hypotension or 
hypertension  

D2: Hypotension 

Through wk 24 for all groups 
in these categories.  

Arthralgia, n: 
D1: 3 
D2: 3 
D3: 1 
D4: 4 

Back pain: 
D1: 2 
D2: 4 
D3: 3 
D4: 0 

Through wk 24 for all groups 
in these categories.  
Cough, n: 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Week 48: 
D1: (n = 25): 28 
D2: (n = 31): 43 
D3: (n = 34): 39 
D4: (n = 38): 68 

Week 72: 
D1: (n = 15): 18 
D2: (n = 17): 18 
D3: (n = 22): 22 
D4: (n = 28): 48 
 

D1: 0 
D2: 5 
D3: 1 
D4: 2 

Pruritus, n 
D1: 0 
D2: 4 
D3: 4 
D4: 0 

Through wk 24 for all groups 
in this category.  
Dyspnea, n: 
D1: 0 
D2: 4 
D3: 0 
D4: 0 

Any event up to Wk 24:  
D1: 32 
D2: 32 
D3: 30 
D4: 34 

Any event up to Wk 48:  
D1: 34 
D2: 36 
D3: 35 
D4: 35 

Serious adverse event up to 
week 24:  
D1: 3 
D2: 2 
D3: 6 
D4: 3 

Serious adverse event up to 
week 48:  
D1: 4 
D2: 4 
D3: 7 
D4: 4 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Any event associated with 
first infusion 
D1: 12 
D2: 18 
D3: 13 
D4: 13 

Exacerbation of RA through 
wk 24:  
D1: 16 
D2: 6 
D3: 6 
D4: 2 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Strangfeld et al., 
2009176 

Country and setting 
German, multicenter 

Source of funding 
Essex, Wyeth, 
Abbott,  
Amgen, Hoffman-La 
Roche, Bristol-
Meyers Squibb 

Research objective 
Investigate if TNF-
alpha inhibitors as a 
class, or by mode of 
impact, are related to 
higher rates of 
herpes zoster in RA 
pts 

Study design 
Prospective Cohort 
Study 

Overall N 
5040 

Duration of study 
varied, up to 36 mos 
from  
May 2001 to 
December 2006 

Quality rating  
Good 

Inclusion Criteria 
• RA pts initiating 

biologic therapy 
or switching to 
another 
DMARD (Oral 
or Biologic) 

Exclusion 
Criteria 
• Missing follow 

up data  
• (152 patients or 

2.9% of eligible) 
 

Interventions, Dose 
D1: Oral DMARDS 
D2: Biologics 
D3: Corticosteroids 
D4: Combination 

therapy 

Number in group 
D1: 1252 
D2: 591 
D3: 1423 
D4: 1774 

Mean age (years) 
D1: 53.8 
D2: 52.9 
D3: 54.2 
D4: 56.2 

Sex, % female 
D1: 77.8 
D2: 73.3 
D3: 80.2 
D4: 78.6 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: median (IQR): 9 (4-16) 
D2: 8.5 (4-14)  
D3: 10 (5-17) 
D4: 6 (3-12)  

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
Glucocorticoid/ Prenisolone: 
D1: 86.1/35.1 
D2: 84.4/36.7 
D3: 81.6/29.2 
D4: 76.5/19.3 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
D1: 5.8 (1.3) 
D2: 5.9 (1.2) 
D3: 5.7 (1.3)  
D4: 5.0 (1.3)  

Required treatment for 
latent TB 

ACR    
ACR 20: No efficacy 
outcomes reported 
ACR 50: NR 
ACR 70: NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
NR 

Overall adverse events 
reported, n: 
D1: NR - see additional  
comments for germane 
analyses 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• Adjusted (Age & 

Propensity score) HR for 
Herpes Zoster.  

• Glucocorticoids 1-9 mgs 
1.86 (95%CI 0.92-3.78) 

• Glucocorticoids 10+mg 
2.52 (1.12-5.65) [ref - 
0mgs of glucocorticoids].  

• Anti-TNF combined D1.63 
(0.97-2.74), ETN 1.36 
(0.73-2.55), IFX or ADA 
1.82 (1.05-3.15) [ref - 
traditional DMARDs].  

• Results from subsample 
(N = 1344) of patients who 
could act as own control - 
HR for Herpes Zoster. ETN 
1.09 (0.39-3.06); IFX 2.43 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
NR 
 

(0.94-6.26); ADA 3.01 
(1.36-6.64) [ref - traditional 
DMARDs] 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
Strangfeld et al., 
2010177 

Country and 
setting 
Germany 

Source of 
funding 
Essex Pharma, 
Wyeth pharma, 
Amgen, 
Biovitrum, 
Abbott, Bristol-
Myers Squibb, 
Roche, UCB 

Research 
objective 
To investigate 
the risk of new or 
recurrent 
malignancy in 
patients with RA 
receiving 
biologics 
compared to 
conventional 
DMARDs 

Study design 
Observational 

Overall N 
5120 

Duration of 
study 
60 mos 

Inclusion 
Criteria 
• Treatment 

resistant  
failure of at 
least one 
other DMARD  

Exclusion 
Criteria 
• NR 
 

Comparisons 
(dosage and 
frequency) 
D1: Prior 

malignancies-
conventional 
DMARD 

D2: Prior 
malignancies-
biologic (ETN, 
ADA, INF, 
ANK) 

D3: Without prior 
malignancies-
conventional 
DMARD 

D4: Without prior 
malignancies-
biologics (ETN, 
ADA, INF, 
ANK) 

Number in group 
D1: 55 
D2: 67 
D3: 1719 
D4: 3279 
Overall: 5120 

Mean age (years) 
D1: 63.2 
D2: 64.0 
D3: 55.9 
D4: 53.6 
Overall: comparison 
b/t strata: P<0.001 

Sex, % female 
D1: 74.5 
D2: 67.2 
D3: 78.7 
D4: 78.2 

Mean disease 
duration, years 
D1: median (IQR): 7 (3, 

13) 
D2: median (IQR): 10 (6, 

16.5) 
D3: median (IQR): 6 

(2.5, 12) 
D4: median (IQR): 9 (5, 

17) 
Comparison b/t strata: 
P=0.286 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
NR 

DMARD use, %:  
No of previous 
DMARDs:  
D1: 1.9 (1.0)  
D2: 3.7 (1.5)  
D3: 1.9 (1.1)  
D4: 3.6 (1.4) 
Comparison b/t strata: 
P= 0.656 

MTX naïve, %:  
D1: NR 
D2: NR 
D3: NR 
D4: NR 
Overall: 2.7 

Treatment resistant, 
%:  
NR 

Patients with early RA, 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
NR 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 
Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  

Overall 
Overall adverse events 
reported (n):  
D1: 5 
D2: 9 
D3: 4 
D4: 1 
Overall: 19 

Serious adverse 
events: 
Death (n):  
D1: 0 
D2: 0 
D3: 4 
D4: 1 
Overall: 5 

Malignancies: 
Recurrent cancer 
D1: 5; crude incidence 

rates: 31.4 (95% 
CI,10.2 to 73.4)  

D2: 9; crude incidence 
rates: 45.5 (95% CI, 
20.8 to 86.3) 

D3: NR 

Overall: (incidence rate 
ratio anti-TNFá agents 
vs. DMARDs: 1.4 (95% 
CI, 0.5 to 5.5) P=0.63) 
74 patients among the 
4,998 patients who did 
not have a prior 
malignancy developed 
an incident tumor. 

Respiratory events: 
NR 

Other infections: 
NR 

Quality rating for 
efficacy/effectiveness?  
NR 

Quality rating for 
observational studies  
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

three years or less, %:  
NR  

Baseline DAS score 
D1: Mean (SD): 5.4 
(1.1) 
D2: Mean (SD): 5.7 
(1.3) 
D3: Mean (SD): 5.0 
(1.3) 
D4: Mean (SD):5.8 (1.3) 
Comparison b/t strata: 
P=0.282 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

 GI: 
NR 

Other: 
Number of co-
morbidities, mean (SD):  
• Pts who developed 

malignancies during 
the study: 2.5 (2.1) 

• Pts who did not 
develop malignancies 
during the study: 
1.7(1.9)  

COPD 
• Pts who developed 

malignancies during 
the study: 11/74 
(14.9%) 

• Pts who did not 
develop malignancies 
during the study: 
223/4924 (4.5%) 
P<0.0001 

Chronic gastrointestinal 
diseases 
• Pts who developed 

malignancies during 
the study: 13/74 
(17.6%) 

• Pts who did not 
develop malignancies 
during the study: 
406/4924 (8.2%) 
P=0.008 

Chronic renal diseases  
• Pts who developed 

malignancies during 
the study: (4/74 
(5.4%)  
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 
• Pts who did not 

develop malignancies 
during the study: 
159/4924 (3.2%) 
P=0.22 

The univariate analysis 
showed that patients 
with a very active 
disease (DAS28 >5.1, 
mean: 5.93) during 
follow-up had a 2 times 
higher cancer risk than 
those with low disease 
activity (DAS28 <3.2, 
mean: 2.75)  

Overall number of 
observed cancers in 
patients exposed to anti-
TNFá agents: non-
significantly lower than 
the expected number 
from the general 
population 
(standardized incidence 
rate ratio: 0.75, 95% CI 
0.54 to 1.01). No 
difference was found for 
patients not exposed to 
biologics. 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Suissa et al., 
2004178 

Country, Setting: 
US, 2 large  
databases 

Funding: 
Aventis 

Research 
Objective: 
Assess risk of 
hepatic events 
associated with 
the use of LEF 
and other 
DMARDS 
compared to MTX 

Study Design: 
Observational 

Overall N: 
41,885 

Study Duration:  
3 yrs 
 

Inclusion Criteria: 
• Age: 18 and 

older 
• Previous use of 

DMARDs: after 
9/1/98 

• ICD 9 code for 
RA 

Exclusion 
Criteria: 
• < 3 mos eligibility 
in health 
insurance plan 

• Pts with outcome 
3 mos before 
cohort study 

 

Interventions, dose: 
NR 

N: 
NR 

Mean age, yrs: 
NR 

Sex, % female: 
NR 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

When compared to MTX, No 
increased risk with 
LEF(rate ratio 0.9, 95% 
CI, 0.2-4.9), or with 
traditional DMARDS (RR 
2.3; 95% CI, 0.8-6.5) 

• There is an increased risk 
with biologic DMARDS 
(RR:5.5; 95% CI, 1.2-
24.6) 

• Rate of nonserious 
hepatic events was also 
increased with biologic 
DMARDS (RR 1.5; 95% 
CI, 1.0-2.3), but not LEF 
(RR:0.9; 95% CI, 0.7-1.3) 
and traditional DMARDS 
(RR 1.1; 95% CI, 0.8-1.4) 

NR Overall 
Attrition 
Rate, %: 
NR 

ITT 
Analysis: 
NA: cohort 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Suissa et al., 
2006179 

Country, Setting: 
Canada,  
PharMetrics 
claims database 

Funding: 
Sanofi-Aventis;  
Canadian 
Institutes of 
Health Research 

Research 
Objective: 
To assess risk of 
ILD in pts with RA 
treated with LEF. 

Study Design: 
Retrospective 
Cohort Study 

Overall N: 
62,734 

Study Duration:  
Sept 1, 1998 
through Dec 31, 
2003 
 

Inclusion Criteria: 
• Age: 18 or older 
• DMARD-treated 

cohort defined as 
all subjects who 
received at least 
1 prescription for 
a DMARD on or 
after September 
1, 1998, mo LEF 
was approved in 
US  

Exclusion 
Criteria: 

• No DMARD 
prescription 

• Subjects with 
outcome of 
interest during 1-
yr period prior to 
cohort entry 

 

Interventions, dose: 
D1: Cases of ILD 

D2: Controls 
N: 
D1: 74 
D2: 7400 

Mean age, yrs: 
D1: 62 
D2: 61 

Sex, % female: 
D1: 70 
D2: 74 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Risk of ILD in pts treated with 
LEF compared with those 
not treated with LEF; 
adjusted OR 1.9, 95% 
CI,1.1-3.6 (all ORs 
reported here were 
adjusted for the concurrent 
use of the other DMARDs, 
the other anti-RA drugs, as 
well as sex and comorbid 
conditions) 

• Increase was less and was 
not significant with use of 
MTX (OR 1.4; 95% CI,0.8-
2.3) 

• No increase in risk of ILD 
with LEF among pts who 
had no previous MTX use 
and no interstitial lung 
disease prior to cohort 
entry (37 cases and 4,259 
controls); OR 1.2; 95% 
CI,0.4-3.1. This group did 
have an increased risk of 
ILD with MTX treatment 
(OR 3.1; 95% CI,1.5-6.4). 
Among those who had 
previously taken MTX or 
who had a previous 
diagnosis of ILD (37 cases 
and 3,141 controls), the 
risk of ILD was elevated 
with LEF treatment (OR 
2.6; 95% CI,1.2-5.6) but 
was decreased with MTX 
treatment (OR 0.4; 95% 
CI,0.2-0.9) 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA: nested 
case control 
design 

Quality 
Rating: 
Fair 
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Nes 

Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Suissa et al., 2006180 

Country and setting 
North America - 
claims data 

Source of funding 
Sanofi-Aventis 
Canadian Institutes 
of Health Research, 
Fonds de la 
recherche en sante 
du Quebec 

Research objective 
Assess risk of AMI 
associated with use 
of DMARDS and 
other RA txt 

Study design 

Nested Case 
control Cohort 

Overall N 
6138 for case-control 
with 1:10 ratio 
selected from eligible 
RA cohort of 107,908 
subjects 

Duration of study 
vaired, mean = 14 
mos (11). All 
subjects were 
followed from date of 
cohort entry until one 
of following occurred: 
termination of health 

Inclusion Criteria 
• RA pts with 1 

year of eligibility 
in database 

Exclusion 
Criteria 
• AMI during 1 

year prior to 
cohort entry 

 

Interventions, Dose 
D1: Other: Case (Acute 

Myocardial 
Infarction - AMI) 

D2: Other: Control 

Number in group 
D1: 558 
D2: 5580 

Mean age (years) 
D1: 65  
D2: 65 

Sex, % female 
D1: 55 
D2: 55 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
NR 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
Glucocorticoid therapy: 
D1: 15.1 
D2: 12.0 

DMARD use, % 
D1: 25.4 
D2: 30.4 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: Mean follow up: 14 mos 

ACR    
ACR 20: 
D1: Efficacy outcomes NR  

ACR 50: NR 
ACR 70: NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference  
NR 
 

Overall 
Overall attrition/withdrawal, n:  
D1: NA, LTF NR for database 

Overall adverse events 
reported, n: 
NR - see additional 
comments for germane 
analyses 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• Adjusted* RR of AMI for 

current users of RA 
medications: MTX 
monotherapy 0.81 (95%CI 
0.60-1.08) 

• LEF 0.28 (0.12-0.64) 
• Biologic Agents (IFX, ETN, 

& ANA combined) 1.30 
(0.92-1.83) 

• All other DMARDS 
(includes HCQ, SSZ, & 10 
other txt) 0.67 (0.46-0.97) 

• Glucocorticoids 1.32 (1.02-
1.72) 

[*Adjusted for age & 
comorbidities] 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

plan enrollment, 
death, end of study 
period (December 
31, 2003), or 
outcome of interest, 
namely AM 

Quality rating  
Fair 
 

(11) 
D2: 14 mos (11) 
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Study  
Characteristics  

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes 

Adverse 
Events, % 

Analysis and 
Quality 
Rating  

Author, yr: 
Svennsson et al., 
2003181 

Country, 
Setting: 
Sweden, 
multicenter (5 
rheumatologic 
units covering 
both urban and 
rural districts) 

Funding: 
Swedish 
Rheumatism 
Association and 
Vardal 
Foundation 

Research 
Objective: 
To study and 
compare 
outcomes of 2 
different 
DMARD/corticost
eroid options in 
txt of early RA in 
clinical practice 

Study Design: 
RCT 

Overall N: 
245 

Study Duration:  
2 yrs 
 

Inclusion 
Criteria: 
• Diagnosed 

according 
1987 revised 
ACR 

• Duration of 
condition: less 
than 2 yrs 

• Considered to 
be in need of 
Css or 
DMARDS by 
treating 
physician's 
judgment 

• NSAIDS and 
analgesics 
allowed  

Exclusion 
Criteria: 

• Prior txt with: 
DMARDS or 
Cxs  

• Per authors--
regarded as 
not suitable for 
various 
medical or 
non-medical 
reasons 

 

Interventions: 
D1: PNL + MTX 
D2: SSZ + PNL 
at lowest 
possible dose 

Overall: 
PNL: 7.5 to 15 
mg daily for 1 to 
3 mos. with 
subsequent 
reduction to 
lowest possible 
dose 
MTX: 5 to 15 mg 
per wk 
SSZ: 2 to 3 
grams daily 

N: 
D1: 113 
D2: 108 

Mean age (yrs): 
D1: median 54 
D2: median 52 

Sex, % female: 
D1: 59 
D2: 67 

Race, % white: 
NR Mean 
disease 
duration, yrs: 
D1: 6 mos. 
D2: 7 mos 
 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
D1: 0 
D2: 0 

Corticosteroid use, 
%: 
D1: 0 
D2: 0 

MTX naive, %:  
NR 

Treatment resistant 
%:  
NR 

Patients with Early 
RA (≤3 yrs):  
NR 

DAS28 median: 
D1: 5 
D2: 4.9  

Larsen: 
D1: 5 
D2: 3 

HAQ: 
D1: 0.9 
D2: 0.9 

RF +: 
D1: 71 
D2: 39 
 

No significant differences 
between txt groups for 
individual response, 
remission, function, or 
radiologic progression 

Response (EULAR 
individual response 
criteria for 
good/moderate/no 
response, %)  
D1: 30/40/30.  
D2: 33/30/37%  
(P =  0.319) 

Remission, %  
D1: 29  
D2: 19  
(P =  0.095) 

Mean change in HAQ D1: 
0.35  
D2: -0.38  
(P =  0.752) 

Mean change in Larsen 
score 6.2 vs. 4.1 (P =  
0.298) 

Completers, % 
D1: 81%  
D2: 53%  
Survival analysis between 
2 groups (using 
withdrawals due to AEs or 
inefficacy as terminal 
event) showed a highly 
significant difference in 
survival times between 2 
groups (P =  0.0005) 

Overall:  
D1: 9.9 

D2: 31.6 
 

Overall Attrition 
Rate, %:  
39.6 

ITT Analysis: 
No another type of 
analysis was used 
(define): Although 
they state it was an 
ITT analysis, 
statistical analysis 
based on 221 of the 
245 pts with 
available data for 
clinical outcomes 
and for about 72% 
of the cases for 
Larsen score 
(based on available 

Quality Rating: 

Poor for efficacy, 
fair for adverse 
events 
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Study  
Characteristics   

Inclusion and 
Exclusion 
Criteria  

Characteristics 
and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics 

Health Outcomes Adverse Events 
(%) 

Analysis and 
Quality Rating 

Author, yr: 
Svensson et al., 
2005182 

Country, 
Setting 
Sweden, 
multicenter 

Funding: 
Swedish 
Rheumatism 
Association and 
others 

Research 
Objective 
Efficacy of low-
dose PNL on 
joint damage and 
disease activity 
in pts with early 
RA being treated 
concomitantly 
with DMARDs 

Study Design: 
RCT 

Overall N: 
250 

Study Duration:  
2 yrs 

 

Inclusion 
Criteria: 
• Age 18 to 80 

yrs 
• Diagnosed 

according 
ARA 1987 
revised 
criteria 

• Duration ≤ 1 
yr: pt in 
BARFOT 
study 

• DAS28 score 
>3.0 

• Started by 
treating 
rheumatologis
t on first 
DMARD 

• Concomitant 
NSAIDS txt 
permitted 

• Intraarticular 
steroid 
injections 
allowed 
except 2 wks 
prior to any 
clinical 
evaluation 

Exclusion 
Criteria: 
• Pregnant or 

lactating 
• Glucocorti-

coids, 
DMARDs 

• Contraindi-

Interventions, 
dose: 
D1: DMARD 

(SSZ 2 
g/day or 
MTX mean 
dose 10 
mg/week, 
dosages 
NR) + PNL 
(7.5 mg/d) 

D2: DMARD 
only 

N: 
D1: 119 
D2: 131 

Mean age, yrs: 
D1: 51 
D2: 59 

Sex, % female: 
D1: 65 
D2: 63 

Race, % white: 
D1: NR 
D2: NR 

 

Mean disease 
duration, yrs: 
D1: 6.5 mos 
D2: 5.8 mos 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
Overall: 100 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant, %: 
NR 

Pts with Early RA 
(≤3 yrs): 
Overall: 100 

Baseline DAS, 
mean: 
D1: 5.28 
D2: 5.42 

HAQ: 
D1: 1.01 
D2: 0.98 

SOFI:  
D1: 8 
D2: 9 

 

At 2 yrs:  
DAS < 2.6 disease 
remission, % achieved 
D1: 55.5 
D2: 32.8 (P =  0.0005) 

DAS28, scores over time  
± SD  
D1: 5.3 ± 1.1 at baseline to 

2.7 ± 1.5 after 1 yr and 
2.7 ± 1.3 after 2 yrs 

D2: 5.4 ± 1.0, 3.3 ± 1.5, 
and 3.2 ± 1.4 

HAQ scores mean 
decrease over time :  
D1: 1.0 at baseline to 0.4 

at 1 year and 0.5  
D2: 1.0, 0.6, and 0.7 (P 

value NR) 

Improvement in mean 
SOFI index  
D1: mean decreased from 

8 at baseline to 4 at 1 
year and 4 after 2 
years  

D2: 9, 6, and 7 
respectively 

(P value NR) 

Total sharp score, median 
IQR change i 

D1: 1.8 (IQR 0.5-6.0)  
D2: 3.5 (IQR 0.5-10.0)  
(P =  0.019) 

Newly eroded joints per pt, 
median  
D1: 0.5 (IQR 0-2)  
D2: 1.25 (IQR 0-3.25)  
(P =  0.007) 

NR Overall Attrition 
Rate, %: 
6.6% 

ITT Analysis: 
Yes 

Quality Rating: 
Fair 
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cation for 
glucocorticoid 
therapy 

• Previous 
fragility 
fractures, pts 
< 65 years 
with T score 
<-2.5 on bone 
mineral 
densitometry 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
van Halm, V.P. et al.; 
2006183 

Country and setting 
Amsterdam, 
Netherlands; 
outpatient clinic 

Source of funding 
Not reported 

Research objective 
Investigate possible 
associations 
between CVD and 
use of conventional 
DMARDs in RA 

Study design 
Case Control Cohort 

Overall N 
613 

Duration of study 
Recruitment: 1953 - 
2002; Follow-up: 
2002 - 2004. 

Quality rating  
Fair 
 

Inclusion Criteria 
• Fulfillment of 

American 
College of 
Rheumatology 
criteria of RA. 

Exclusion 
Criteria 
• NR 
 

Interventions, Dose 
D1:  
• PRED: dosage and 

frequency NR 
• MTX; dosage and 

frequency NR 
• SSZ; dosage and 

frequency NR 
• Hydroxychlorquine: 

dosage and 
frequency NR 

D2:  
• PNL: dosage and 

frequency NR 
• MTX: dosage and 

frequency NR 
• SSZ: dosage and 

frequency NR 
• Hydroxychlorquine: 

dosage and 
frequency NR 

Number in group 
D1: 541 
D2: 72 

Mean age (years) 
D1: 62, SD 11 
D2: 67, SD 10 
P = 0.001 

Sex, % female 
D1: 72 
D2: 58 
P = 0.02 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 

Mean disease duration, 
years (SD) 
D1: 7.7 yrs, IQR: 5-11 
D2: 10.6, IQR: 8-13 
P = 0.001 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: PRED ever: 31 
D2: PRED ever: 25 
Overall: PRED ever: P = 0.32 

DMARD use, % 
D1:  
• Median use: 2 
•  IQR: 2-3 
• SSZ HCQ or MTX never: 5 
• SSZ ever: 78 
• HCQ ever: 40 
• MTX ever: 72 
D2:  
• Median use: 3, IQR: 1-3 
• SSZ HCQ or MTX never: 

17 
• SSZ ever: 65 
• HCQ ever: 38 
• MTX ever: 44  
Overall: 
• Median use: P = 0.01 

ACR    
NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
NA 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
Model 2 OR (95% CI) 
corrected for age, gender, 
smoking, RA duration, htn, 
diabetes, and 
hypercholesteremia with all 
comparisons to never MTX, 
SSZ, or HCQ; MTX 0.47 
(0.07-3.23) 
• SSZ 0.31 (0.07-1.33) 
• HCQ 0.45 (0.10-2.04) 
• MTX and SSZ 0.24 (0.07-

0.85) 
• MTX and HCQ 0.54 (0.08-

3.66) 
• SSZ and HCQ 0.34 (0.05-

2.16) 
• MTX, SSZ, and HCQ 0.27 

(0.07-0.99) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

NR 

 
• SSZ HCQ or MTX never: 

P = 0.001 
• SSZ ever: P = 0.02 
• HCQ ever: P = 0.67 
• MTX ever: P = 0.001 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: 
• Erosive pts (%): 80 
• DMARD naive (%): 3 
• Hypertension: 19% 
• Hypercholesterolemia: 2% 
D2:  
• Erosive pts (%): 92 
• DMARD naive (%): 10 
• Hypertension: 49% 
• Hypercholesterolemia: 

21% 
Overall:  
• Erosive pts: P = 0.02 
• DMARD naive: P = 0.002 
• Hypertension: P = 0.001 
• Hypercholesterolemia: 

P = 0.001 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality 
Rating 

Author, yr: 
van Riel et al., 
2006184 

Country, 
Setting: 
Multinational, 
multicenter 

Funding: 
Wyeth 

Research 
Objective: 
Evaluate 
efficacy and 
safety of ETA 
monotherapy vs. 
ETA + MTX in 
RA pts with 
inadequate 
response to 
MTX 

Study Design: 
RCT, open-label 

Overall N: 
315 

Study Duration:  
16 wks 
 

Inclusion Criteria: 
• Age: ≥ 18 
• Diagnosed 

according to ACR 
criteria 

• Functional class 
of: I-III 

• Previous use of 
DMARDs 

• Inadequal control 
of RA symptoms 
on MTX ≥ 12.5 
mg/wk for ≥3 mos 

Exclusion Criteria: 
• DMARDS other 

than MTX within 
12 wks of 
screening; 
prednison ≥10 
mg/d 

• Corticosteroid 
injections within 6 
wks 

• 'Significant' 
concurrent 
medical illness 

 

Interventions, dose: 
D1: ETA (25 mg s.c. 
twice wkly) 
D2: ETA (25 mg s.c. 
twice wkly) + MTX 
(≥12.5 mg/wk) 

N: 
D1: 159 
D2: 155 

Mean age, yrs: 
D1: 53 
D2: 54 

Sex, % female: 
D1: 79.2 
D2: 76.8 

Race, % white: 
D1: 99.4 
D2: 98.7 
 

Mean disease 
duration, yrs: 
D1: 10.0 
D2: 9.8 

TJC, mean: 
D1: 14.6 
D2: 14.7 

SJC, mean: 
D1: 11.2 
D2: 11.9 

DMARD use, %: 
NR 

Corticosteroid use, 
% 
D1: 49.1 
D2: 55.5 

MTX naive, %: 
Overall: 0 

Txt resistant, %: 
Overall: 100 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 6.2 
D2: 6.3 

HAQ: 
D1: 1.6 
D2: 1 
 

DAS28 improvement of > 
1.2 units, %: 
D1: 72.8 
D2: 75.2 
Difference -2.3 (95% CI, -
13.1-8.2; P =  0.658) 
 
EULAR response 
maintained, %:  
D1: 80.0 
D2: 82.4 (P =  NR) 
 
ACR 20, %:  
D1: 71.0 
D2: 67.1 
Difference 3.9 (95% CI, -6.4- 
14,2; P =  0.46) 
 
ACR 50, %:  
D1: 41.9 
D2: 40.1 
Difference 1.8,(95% CI, -9.2-
12.8 ; P =  0.75) 
 
ACR 70, %:  
D1: 17.4 
D2 : 18.4 
Difference -1.0 (95% CI, -
9.6-7.6; P =  0.82) 

Overall:  
D1: 62.9 
D2: 70.3 

SAEs: 
D1: 5.0 
D2: 4.5 

Infections: 
D1: 24.5 
D2: 32.3 

Serious Infections: 
D1: 0.6 
D2: 0.3 

Infusion or injection 
reaction: 
D1: 6.3 
D2: 6.5 

Dizziness: 
D1: 0.6% 
D2: 0 

Headache: 
D1: 8.8 
D2: 6.5 

URTI: 
D1: 8.2 
D2: 12.9 
 

Overall 
Attrition 
Rate, %: 
17.2 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
van Riel et al., 
2008,185 ADORE trial  

Country and setting 
Multinational 
multicenter 

Source of funding 
Wyeth Research 

Research objective 
Assess efficacy of 
ETN vs. ETN + MTX 
in RA patients using 
pt reported outcomes 

Study design 
Controlled Trials 

Overall N 
315 

Duration of study 
16 weeks 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant, 
unsatisfactory 
response to 
MTX 12.5 mg a 
week for at least 
3 mos 

• 18 years old or 
older 

• ACR functional 
class I-III 

• DAS28 of 3.2 or 
greater or 
combination of 
≥ 5 swollen 
joints 

• ≥ 5 painful joints 
• ESR of 10 

mm/h or more 
• 16 years old or 

older during 
onset of RA 

• No DMARD use 
other than MTX 
within 12 weeks 
of screening 

Exclusion 
Criteria 
• Patients 

requiring 
concurrent use 
of PRED 
greater than 10 
mg/day or 
equivalent 
 

Interventions, Dose 
D1: ETN: 25 mg twice a 

week 
D2: MTX: 12.5 mg per 

week 
ETN: 25 mg twice a 
week 

Number in group 
D1: 160 
D2: 155 
Overall: 315 

Mean age (years) 
D1: 53 
D2: 54 

Sex, % female 
D1: 79.2 
D2: 76.8 

Race, % white 
D1: 99.4 
D2: 98.7 

Race, % black 
D1: 0.0 
D2: 1.3 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 10.0 yrs (NR) 
D2: 9.8 (NR) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
D1: 100 
D2: 100 
Overall: 100 

TJC, mean (SD) 
D1: 14.6 
D2: 14.7 

SJC, mean (SD)  
D1: 11.2 
D2: 11.9 

Corticosteroid use, % 
D1: 49.1 
D2: 55.5 

DMARD use, % 
NR 

MTX naïve, % 
D1: 0 
D2: 0 
Overall: 0 

Baseline DAS score, mean 
(SD) 
D1: 6.2 
D2: 6.3 
 

ACR  
NA 

HAQ, mean change from 
baseline (SD) 
D1: -0.59 (0.69) 
D2: -0.59 (0.58) 
Overall: NS, Difference 

between groups (95% 
CI): 0.029 (-0.115, 0.172) 

DAS  
NA 

SF-36  
NR 

Radiographic measures  
NA 

Quality of life scales  
EQ-5D VAS (0-100):  
• D1: 19.76 (27.24) 
• D2: 21.00 (26.61)  
• Difference between groups 

(95% CI): -2.593 (-7.667, 
2.482);- 

 
EQ-5D (0-1): 
• D1: 0.1883 (0.33) 
• D2: 0.2399 (0.32)  
• Difference between groups 

(95% CI): -0.024 (-0.82, 
0.034 ) 
 

EQ-5D Usual Activities: 
• D1: 0.3077 (0.61) 
• D2: 0.2867 (0.55) 
• Difference between groups 

(95% CI): 0.017 (-0.102,  

Overall 
Overall attrition/withdrawal, n: 
D1: 18 
D2: 13 
Overall: 30 

Withdrawals due to adverse 
events, n: 
D1: 6 
D2: 9 
Overall: 15 

Withdrawals due to lack of 
efficacy, n: 
D1: 9 
D2: 0 
Overall: 9 

Overall adverse events 
reported, n:  
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
NR 

  
  Required treatment for 

latent TB 

0.137) 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
van Riel et al., 2008, 
ADORE trial185  
(original ADORE 
publication was van 
Riel 2006) 
(continued) 

• Presence of 
known relevant 
concurrent 
diseases 

• Use of bolus 
corticosteroids 
within 6 weeks 
or intra-articular 
corticosteroid 
injection within 
9 weeks of 
screening 

• Previous 
treatment with 
ETN or other 
biological 
treatments 

 

NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
Mean HAQ: 
D1: 1.6 
D2: 1.7 

 

EQ-5D Self Care:  
• D1: 0.1731 (0.55) 
• D2: 0.3533 (0.55) 

Difference between groups 
(95% CI): -0.129 (-0.233, -
0.025; (P = 0.0154) 
 

EQ-5D Pain/Discomfort: 
• D1: 0.3718 (0.62) 
• D2: 0.4400 (0.65) 
Difference between groups 

(95% CI): -0.04 (-0.159, 
0.078) 

 
EQ-5D Mobility:  
• D1: 0.3077 (0.50) 
• D2: 0.2318 (0.52) 
• Difference between groups 

(95% CI): 0.058 (-0.047, 
0.164) 
 

EQ-5D Anxiety/Depression:  
• D1: 0.2323 (0.59) 
• D2: 0.24 (0.65) 
• Difference between groups 

(95% CI): 0.029 (-0.089, 
0.147) 
 

Patient global assessment of 
disease (PGAD) (0-10): 
• D1: -2.78 (2.60)  
• D2: -2.95 (2.59) 
• Difference between groups 

(95% CI): -0.174 (-0.692, 
0.345) 

 
Pain VAS (0-10): 
• D1: -29.40 (25.09) 
• D2: -29.93 (27.25) 
Difference between groups 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

(95% CI): -1.327 (-7.039, 
4.386) 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Author, year, 
study name, if 
applicable 
van Vollenhoven 
et al., 2009186  
Swefot Trial 

Country and 
setting 
Sweden; 
multicenter 

Source of 
funding 
Schering-Plough; 
Swedish 
Rheumatism 
Association 

Research 
objective 
To compare the 
addition of SSZ 
and HCQ versus 
the addition of 
INF to MTX in 
patients with 
early RA 

Study design 
Controlled Trials 

Overall N 
258 

Duration of 
study 
12 mos 

Inclusion 
Criteria 
• Early RA; 

symptom 
duration <1 yr 

• Treatment 
resistant 
resistant to 3-
4 mos of MTX 
treatment 
indicated by 
DAS28>3.2 

• ≥18 yrs old 
• ACR dx of RA 
• no previous 

treatment with 
DMARDs 

• No oral 
glucocorticoid 
or stable 
glucocorticoid 
therapy for at 
least 4 wks of 
at most 10 mg 
daily PNL or 
equivalent 

• DAS28 >3.2 

Exclusion 
Criteria 
• Contraindicati

ons of any trial 
drugs 

 

Comparisons 
(dosage and 
frequency) 
D1:  
• MTX: up to 20 mg 

per wk 
• SSZ: 1000 mg 

twice a day 
• HCQ: 400 mg a 

day 
D2:  
• MTX: up to 20 mg 

a week 
• INF: 3 mg/kg at 

wk 0, 2, 6 and 
every 8 wks 
thereafter 

Number in group 
D1: 130 
D2: 128 
Overall: 258 

Mean age (years) 
D1: 52.9  
D2: 51.1 
Overall: NR 

Sex, % female 
D1: 78 
D2: 76 
Overall: NR 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease 
duration, years 
D1: 6.3 mos (3.6) 
D2: 6.2 mos (3.5) 
Overall: NR 

TJC, mean 
NR 

SJC, mean  
NR 

Corticosteroid use, % 
D1: 8 
D2: 6 
Overall: NR 

DMARD use, %:  
D1: 100 
D2: 100 
Overall: 0 

MTX naïve, %:  
D1: 0 
D2: 0 
Overall: 0 

Treatment resistant, 
%:  
D1: 100 
D2: 100 
Overall: 100 

Patients with early RA, 
three years or less, %:  
D1: 100 
D2: 100 
Overall: 100  

Baseline DAS score 
At baseline: 
D1: 5.98 (0.96) 
D2: 5.91 (0.93) 

ACR mean difference/ 
absolute 
difference (CI/SD/P 
Value): 
ACR 20: ITT population: 
D1: I28 
D2: 42 
Overall: RR 1.48 (1.06 
to 2.08; P=0.0266) 

mITT population: 
D1: 45 
D2: 59 
Overall: RR 1.31 (1.03 
to 1.66; P=0.0257) 

ACR 50: ITT population: 
D1: 15 
D2: 25 
Overall: RR 1.71 (1.02 
to 2.86; P=0.0424) 

mITT population:  
D1: 34 
D2: 48 
Overall: RR 1.43 (1.06 
to 1.93; P=0.0226) 

ACR 70: ITT population:  
D1: 7 
D2: 12 
Overall: RR 1.69 (0.77 
to 3.73; P=0.2044) 

mITT population:  
D1: 15 
D2: 28 
Overall: RR 1.83 (1.12 
to 2.98; P=0.0156) 

HAQ, mean difference/ 
absolute 
difference (CI/SD/P 

Overall 
Overall 
attrition/withdrawal (n): 
D1: 41 
D2: 23 
Overall: 64 

Withdrawals due to 
adverse events (n):  
D1: 14 
D2: 10 
Overall: 24 

Withdrawals due to lack 
of efficacy (n):  
D1: 18 
D2: 3 
Overall: 21 

Adherent/compliant (n): 
D1: NR 
D2: NR 
Overall: NR 

Other attrition related 
comments?  
D1: 5 pts received 

treatment and 5 
switched treatment 

D2: 8 never received 
treatment and 5 
switched treatment 

Overall adverse events 
reported (n):  
D1: 48 
D2: 32 

Serious adverse 
events: 
Death (n):  
D1: 0 
D2: 0 

Quality rating for 
efficacy/effectiveness?  
Fair 

Quality rating for 
observational studies  
NR 



 

E-400 
 

Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

At randomization 
D1: 4.79 (1.05) 
D2: 4.91 (0.98) 
Overall: NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, 
%, (CI/SD/P value):  
NR 
 

Value):  
NR 

DAS, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

SF-36, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Radiographic 
measures, mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Quality of life scales, 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Others, (please name); 
mean 
difference/absolute 
difference (CI/SD/P 
Value):  
NR 

Cardiovascular events 
(specify) (n):  
HTN 
D1: 2 
D2: 0 

Hepatotoxicity/elevated 
liver enzymes (n):  
Liver 
D1: 1 
D2: 5 

Malignancies: 
NR 

Respiratory events: 
Upper respiratory 
infection (n): 
D1: 2 
D2: 2 

Other infections: 
Other infections 
(specify) (n):  
D1: 0 
D2: 5 

GI: 
Other GI symptoms 
(specify) (n):  
D1: 15 
D2: 1 

Other: 
Fractures (n): 
Musculoskeletal 
D1: 0 
D2: 1 

Skin rash (n):  
Skin and allergic 
reactions 
D1:3 
D2: 11 



 

E-401 
 

Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics 

and Interventions 

Baseline Disease and 
Treatment 

Characteristics Health Outcomes Adverse Events, % 
Analysis and Quality 

Rating 

Demyelenation or 
multiple sclerosis (n): 
Central and peripheral 
nervous system 
D1: 6 
D2: 1  

 
  



 

E-402 
 

Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Wallis et al., 
2004187 

Country, Setting: 
Multinational, 
multicenter 

Funding: 
NR 

Research 
Objective: 
The relationship 
between the use 
of tumor necrosis 
factor antagonists 
and onset of 
granulomatous 
infection was 
examined 

Study Design: 
Database 
analysis;AERS 

Overall N: 
649 cases 

Study Duration:  
various 
 

Inclusion Criteria: 
• All pts treated 

with INF or ETA 
• Other meds 

allowed  
• Concurrent use 

of immuno-
suppressant 
drugs 

Exclusion 
Criteria: 
• NA 
 

Interventions, dose: 
D1: INF (various) 

D2: ETA (various) 
N: 
D1: 566 cases 
(>233,000 treated) 
D2: 83 cases 
(>113,000 treated) 

Mean age, yrs: 
D1: 60 
D2: 58 

Sex, % female: 
D1: 66 
D2: 59 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
NR 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
D1: 41 
D2: 66 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
MTX use: 
D1: 43 
D2: 41 
 

 
NR Granulomatous 

infections, rate per 
100,000 
D1: 239  
D2:   74  
(P < .001)  
D1 risk of 
granulomatous 
infection was 3.25-fold 
greater among pts 
than D2.  

Tuberculosis 
infections, rate per 
100,000 
D1: 144  
D2:   35  
(P < .001)  
 

 

Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 

 
  



 

E-403 
 

Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Wasserman et 
al., 2004188 

Country, 
Setting: 
Canada, 
Quaternary care 
center 

Funding: 
Schering-
Plough 

Research 
Objective: 
Description of 
infusion-related 
reactions to INF 
(during or within 
1 hour of 
infusion) in pts 
with active 
rheumatoid 
arthritis 

Study Design: 
Case series 

Overall N: 
113 pts, 1,183 
infusions 

Study 
Duration:  
Mean 60.6 wks 
 

Inclusion Criteria: 
• Age: 18 to 75 
• Diagnosed 

according to 
ACR; failed at 
least 3 DMARDs 

• Active disease; 
stable doses of 
corticosteroids 
(10 mg/d) and/or 
NSAIDs 

Exclusion 
Criteria: 
• Biologically-

based therapies 
• Current signs 

and symptoms 
of severe, 
progressive, or 
uncontrolled 
renal, hepatic, 
hematological, 
GI, endocrine, 
pulmonary, 
cardiac, 
neurological, or 
cerebral disease 

• History of 
lymphopro-
liferative 
disease 

• Any known 
malignant 
disease  

• Screened for TB 

Interventions, dose: 
D1: INF 

INF: 3 mg/kg wks 
0,2,6 then every 8, 
dose could be 
increased to 5 mg/kg 
at wk 14 based on 
clinical grounds 

N: 
D1: 113 pts; 1,183 
infusions 

Mean age, yrs: 
D1: 45.7 

Sex, % female: 
D1: 87 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 13.6 

TJC, mean: 
D1: 21.3 

SJC, mean: 
D1: 10.8 

DMARD use, %: 
NR 

PRE use, %: 
D1: 59 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

MTX use: 
D1: 100 
 

104 infusion-related 
reactions out of 1183 
infusions performed 
(8.8%) and 60 of 113 pts 
(53%) experienced at 
least one reaction during 
course of txt 

• Infusion related reactions; 
Allergic-45 (3.8%); 
Cardiopulmonary-35 
(3.0%); Misc.-24 (2.0%) 

• Reactions following pretxt 
or not with 
diphenhydramine at 
infusions 3 and 4  

• Pretreated 14.7% vs. Not 
pretreated 14.3% 

Overall:  
D1: 8.8 

Headache: 
D1: 9 
 

Overall 
Attrition 
Rate, %: 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 

 
  



 

E-404 
 

Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality 
Rating 

Author, yr: 
Weaver et al., 
2006189 

Country, 
Setting: 
US, 
Rheumatology 
practices (509) 

Funding: 
Immunex 
Corporation 

Research 
Objective: 
To evaluate 
effectiveness of 
select biologics, 
MTX (MTX), and 
other DMARDs 
in management 
of adult RA in 
routine clinical 
practice 

Study Design: 
Prospective 
cohort study 

Overall N: 
5,397 

Study Duration:  
12 mos 
 

Inclusion Criteria: 
• Age: 18 or older 
• Diagnosed with 

RA according to 
ACR criteria: 1987 
ACR 

• Pts requiring a 
change in RA txt 

Exclusion Criteria: 
• Pregnant or 

lactating 
• Active infection,  
• Concurrent 

enrollment in a 
clinical trial 

 

Interventions, dose: 
D1: MTX (10 to 15 
mg/wk) 
D2: ETN (50 mg/wk) 
D3: ETN (50 mg/wk) 
+MTX 
D4: INF (3.8 mg/8wks) 
D5: INF (3.8 mg/8wks) 
+ MTX (15 mg/wk) 
D6: LEF (20 mg/d) 
D7: LEF (20 mg/d) 
+MTX (15 mg/wk) 
D8: MTX (15 mg/wk) 
+HCQ (400 mg/d) 
D9: MTX (15 mg/wk) 
+HCQ (400 mg/d) 
+SSZ (2000 mg/d) 

N: 
D1: 941  
D2: 1251 
D3: 1783  
D4: 120 
D5: 540  
D6: 204 
D7: 191  
D8: 325 
D9: 42 

Mean age, yrs: 
D1: 56.8  
D2: 53.2 
D3: 52.6  
D4: 60.2 
D5: 58.5  
D6: 57.7 
D7: 55.5  
D8: 53.8 
D9: 47.8  

Sex (% female  

Mean disease 
duration, yrs: 
D1: 3.5  
D2: 9.2  
D3: 7.7  
D4: 10.6 
D5: 9.5  
D6: 10.1 
D7: 7.4  
D8: 4.6  
D9: 7.2  

TJC, mean: 
D1: 13  
D2: 13.4 
D3: 13.3  
D4: 14.8 
D5: 3.9  
D6: 12.8 
D7: 12.2  
D8: 11.8 
D9: 10.1  

SJC, mean: 
D1: 11.3  
D2: 11.1 
D3: 11.5  
D4: 13.9 
D5: 12.0  
D6: 11.8 
D7: 11.4  
D8: 9.2  
D9: 10.2 

DMARD use, %: 
D1: 25  
D2: 75  
D3: 96  
D4: 85  
D5: 96  
D6: 75 

mACR20, %:  
D1: 37 
D2: 41 
D3: 43 
D4: 26 
D5: 35 
 
Adjusting for baseline 
covariates  
D3: vs. D1(OR, 1.29, 95% CI, 
1.09-1.52; P < 0.01) 
D2 vs. D1 (OR, 1.23, 95% CI, 
1.02-1.47; P < 0.05) 
D1 vs. D5 (OR, 0.96 CI 0.76-
1.21 P = 0.72)  
D1 vs. D4 (OR, 0.66, 95% CI, 
0.43-1.02; P = 0.06) 
 
Mean change HAQ 
improvement, %  
D1: 7 
D2: 17 (P < 0.001)  
D3: 17 (P < 0.001)  
 
mACR20 response 
D5 vs. D1: (OR, 0.68, 95% CI, 
0.48-0.96; P < 0.05)  
D6 vs. D1 (OR, 0.76, 95% CI, 
0.54-1.06; P = 0.11) 
D8 vs, D1: (OR, 0.94, 95% CI, 
0.72-1.23; P = 0.64)  
D9 vs. D1: (OR, 0.57, 95% CI, 
0.27-1.18; P = 0.13) 
 
SJC % improvement  
D1 vs. D1: 34 (N/A)  
D2 vs. D1: 53 (P < 0.0001) 
D4 vs. D1: 29 (P = NS)  
D3 vs. D1: 55 (P < 0.0001)  
D5 vs. D1:48 (P < 0.01) 

NR Overall 
Attrition 
Rate, %: 
33.2 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 



 

E-405 
 

Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality 
Rating 

D1: 75  
D2: 75  
D3: 79  
D4: 71  
D5: 77  
D6: 76 
D7: 78 
D8: 80  
D9: 79 

Race, % white: 
D1: 77  
D2: 81  
D3: 81 
D4: 78  
D5: 81  
D6: 78 
D7: 82  
D8: 83  
D9: 79 
 

D7: 95  
D8: 78  
D9: 88 

Corticosteroid use, 
% 
D1: 53  
D2: 48  
D3: 51 
D4: 63  
D5: 57  
D6: 48 
D7: 56  
D8: 50  
D9: 48 

MTX naive, %:  
NR  

Treatment 
resistant, %:  
NR 

Pts with Early RA 
(≤3 yrs):  
NR 

Baseline DAS, 
mean:  
NR 

RF factor positive: 
D1: 72  
D2: 65  
D3: 69  
D4: 68  
D5: 69  
D6: 75 
D7: 73  
D8: 71  
D9: 71 
 

TJC % improvement  
D1: 34(N/A) 
D2 vs. D1: 53% (P < 0.001) 
D4 vs. D1: 29% (P = NS)  
D3 vs. D1: 55% (P < 0.0001)  
D5 vs. D1: 48% (P = NS) 
 
HAQ % improvement 
amongst pts < 65 yrs  
D2: 22  
D4: 4 (P = NR)  
 

 



 

E-406 
 

 

Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Weinblatt et al., 
2006190 

Country, Setting: 
Multinational 
Multicenter 
ASSURE Trial 

Funding: 
Bristol-Myers 
Squibb 

Research 
Objective: 
To assess safety 
of ABA in pts with 
active RA who 
had been 
receiving 1 
traditional 
nonbiologic and/or 
biologic DMARDs 

Study Design: 
RCT 

Overall N: 
1456 

Study Duration:  
One yr 
 

Inclusion Criteria: 
• Age: ≥ 18 
• Diagnosed 

according to ACR 
criteria 

• l class I-IV 
• DMARDs 
• Stable, low-dose 

oral Css and/or 
stable doses of 
NSAIDs 

• Stable CHF, 
asthma, COPD, 
and DM 

Exclusion Criteria: 
• Pregnant or 

lactating 
• History of TB 
• Impaired renal or 

hepatic system 
• Mycophenolate 

mofetil, CYP, other 
calcineurin 
inhibitors, D-
penicillamine, 
cyclophos-
phamide, apheresis 
unstable or 
uncontrolled 
diseases, or any 
autoimmune 
disorder as the 
main diagnosis 

• Bacterial infections 
• Active herpes 

zoster < 2 mos, 
hepatitis B or C  

Interventions, 
dose: 
D1: Non-bio and 
ABA 
D2: Non-bio and 
placebo 
D3: Bio and ABA 
D4: Bio and 
placebo 

ABA: 500 mg a 
body weight <60 
kg, 750 mg for 60-
100 kg, and 1 gram 
for >100 kg 

N: 
D1: 856 
D2: 418 
D3: 103 
D4: 64 

Mean age, yrs: 
D1: 52.2 
D2: 52.0 
D3: 54.6 
D4: 52.8 

Sex, % female: 
D1: 83.1 
D2: 83.7 
D3: 75.7 
D4: 75.0 

Race, % white: 
D1: 83.9 
D2: 83.3 
D3: 97.1 
D4: 92.2 
 

Mean disease 
duration, yrs: 
D1: 9.5 
D2: 9.5 
D3: 11.3 
D4: 11.3 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

HAQ: 
D1: 1.5 
D2: 1.5 
D3: 1.5 
D4: 1.6 
 

ABA and placebo groups 
exhibited similar 
frequencies of adverse 
events (90% and 87%, 
respectively), serious 
adverse events (13% and 
12%, respectively), and 
discontinuations due to 
adverse events (5% and 
4%, respectively) 

• Serious infections were 
more frequent in the ABA 
group than in the placebo 
group (2.9% vs. 1.9%) 

• Serious adverse events 
occurred more frequently 
in the subgroup receiving 
ABA plus a biologic agent 
(22.3%) than in other 
subgroups (11.7-12.5%) 

• Sub analysis of Pts w/ 
COPD and DM (placebo 
vs. ABA)(%) 

COPD 
• Overall AEs 88.2 vs.97.3 
• Respiratory oriented 23.5 

vs. 23.5 
• SAEs 5.9 vs. 27 

DM 
• Overall AEs 90.3 vs. 93.8 
• Infections 58.1 vs. 50.8 
• SAEs 12.9 vs. 21.5 

Change in HAQ from 
baseline 

• Placebo -0.25 vs. ABA-
0.46 (P < 0.001) 

Overall:  
D1: 89.7 
D2: 86.1 
D3: 95.1 
D4: 89.1 

SAEs: 
D1: 11.7 
D2: 12.2 
D3: 22.3 
D4: 12.5 

Infections: 
D1: 54.9 
D2: 53.6 
D3: 65.0 
D4: 57.8 

Serious Infections: 
D1: 2.6 
D2: 1.7 
D3: 5.8 
D4: 1.6 

Malignancies: 
D1: 3.2 
D2: 3.8 
D3: 6.8 
D4: 1.6 
 

Overall 
Attrition 
Rate, %: 
15 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Fair 

  



 

E-407 
 

Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Weinblatt, M. et al 
2007191 

Country and setting 
United States 
multicenter 

Source of funding 
Bristol-Myers Squibb 

Research objective 
Investigate efficacy 
and safety of ABA in 
combination with 
ETN in patients with 
active RA 

Study design 
Controlled Trials 

Overall N 
121 

Duration of study 
DB Phase: 1 year 
LTE: 2 years 

Quality rating  
Fair  
 

Inclusion Criteria 
• ≥ 18 years of 

age 
• Met criteria 

ofACR for RA 
• In functional 

class, I, II, or III 
• Must have 

received ETN 
25 mg twice 
weekly for ≥ 3 
mos and have ≥ 
8 swollen joints 
(66-joint count) 
and ≥ 10 tender 
joints (68-joint 
count).  

• CRP elevation 
was not 
required for 
entry. 

Exclusion 
Criteria 
• Active or latent 

infection 
• Recent 

opportunist 
infection 

• TB requiring 
treatment within 
previous 3 years 

• History of 
cancer within 
previous 5 years 

• History of drug 
or alcohol 
misuse 

• Pregnant and 
nursing women. 

Interventions, dose 
D1:  
• ETN: 25 mg twice 

weekly 
• Abatacept: 2 mg/kg 

on days 1, 15 and 30, 
and every 4 weeks 
thereafter after 1 year 
switched to 10 mg/kg 

D2:  
• ETN: 25 mg twice 

weekly 
• Placebo: after 1 year 

switch to 10 mg/kg 
abatacept 

Number in group 
D1: 85 
D2: 36 
Overall: 121 

Mean age, years (SD) 
D1: 49.8 (23-73) 
D2: 54.3 (28-71) 

Sex, % female 
D1: 78 
D2: 72 

Race, % white 
D1: 94 
D2: 100 

Race, % black 
D1: NR 
D2: 0 

Ethnicity, Latino 
D1: NR 
D2: 0 

 

Mean disease duration, 
years (SD) 
D1: 13 (10.1) 
D2: 12.8 (8.6) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
D1: 28.7 (14) 
D2: 29.2 (13.2) 

Swollen Joint Count, mean 
(SD) 
D1: 19.6 (9.4) 
D2: 20.1 (10.5) 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score (SD) 
D1: 61.8 (17.2) 
D2: 62.1 (13.5) 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, n (SD) 
Patient assessment of pain:  
D1: 66.5 (16.6)  
D2: 53.2 (23.2)  

ACR    
Modified ACR 20: 
At 6 months: 
D1: 48.2  
D2: 30.6  
P = 0.072  

At 1 year: 
D1: 48.2 
D2: 30.6 
Overall: NR 

Modified ACR 50: 
At 6 months: 
D1: 25.9 
D2: 19.4 
P = 0.448 

At 1 year: 
D1: 28.2 
D2: 16.7 
Overall: NR 

Modified ACR 70: 
At 6 months: 
D1: 10.6 
D2: 0.0 
P = 0.042 

At 1 year: 
D1: 9.4 
D2: 5.6 
P = 0.481 

HAQ  (SD/P Value) 
Change from baseline to 1-
year  
D1: -0.3 (0.5, P = 0.001) 
D2: -0.2 (0.4, P = 0.040 

Change from 1-year to 2-
years: 
D1: -0.1 (0.3, P = NS) 
D2: 0 (0.2, P = NS) 

Attrition/withdrawal 
Overall after 1 year, n: 
D1: 27 
D2: 14 

Withdrawals due to adverse 
events, n: 
D1: DB Phase: 10 

 LTE: 8 
D2: 1 

Withdrawals due to lack of 
efficacy, n: 
D1: 9 
D2: 12 

Adherent/compliant after 1 
year, n: 
D1: 58 
D2: 22 

Attrition rate difficult to 
determine b/c they do not 
clearly indicate how many 
patients remained in either 
drug after LTE completion 
they list only total LTE 
completion (N = 61). 

Overall adverse events 
reported, n: 
D1: DB Phase: 79 

 LTE: 78 
D2: 32 
Overall: 189 

Serious adverse events 
Death, n: 
D1: DB Phase: 0 

LTE: 1 
D2: 0 
Overall: 1 

Malignancies 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

 
mHAQ: 
D1: 1.0 (0.5) 
D2: 0.9 (0.5) 

DAS     
Change from baseline to 1-
year: 
D1: -25.7 (27.0, P = 0.001) 
D2: -18.2 (20.4, P = 0.001) 

Change from 1-year to 2-
years:  
D1: -7.6 (20.6, P = 0.0135) 
D2: -0.6 (23.1, P = NS) 

SF-36     
Change after 1-year of LTE 
MCS: 
D1: 7.08 
D2: 2.14 

PCS: 
D1: 9.11 
D2: 3.19 

Change after 2 years of LTE 
MCS: 
D1: 4.68 
D2: 7.54 

PCS: 
D1: 6.65 
D2: 3.44 

Radiographic measures   
NR 

Quality of life scales   
NR 

 

NR 

Respiratory events 
Tuberculosis: NR 

Upper respiratory infection, 
n: 
D1: DB Phase: 20, LTE: 10 
D2: 5 
Overall: 35 

Other infections 
NR 

GI 
Nausea or vomiting, n: 
D1: DB Phase: 13, LTE: 12 
D2: 1 
Overall: 26 

Other GI symptoms, n: 
D1: Diarroea: DB Phase: 12, 

LTE: 13 
D2: Diarrhea: 2 
Overall: 27 

Other 
Skin rash, n: 
D1: DB Phase: 11 

 LTE: 10 
D2: 3 
Overall: 24 

Headache, n: 
D1: DB Phase: 20, LTE: 10 
D2: 5 
Overall: 35 

Dizziness, n: 
D1: DB Phase: 13, LTE: 8 
D2: 2 
Overall: 23 

Fatigue, n: 
D1: DB Phase: 14, LTE: 14 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D2: 6 
Overall: 34 

Sinusitis, n: 
D1: DB Phase: 14, LTE: 18 
D2: Sinusitis: 3 
Overall: 35 

Arthralgia, n: 
D1: DB Phase: 13, LTE: 5 
D2: 3 
Overall: 21 

Cough, n: 
D1: DB Phase: 11, LTE: 11 
D2: 3 
Overall: 25 

Vascular disorders:  
D1: DB Phase: 0, LTE: 6 
D2: 1 

Malignancies 
D1: DB Phase: 0, LTE: 3 
D2: 0 

Gastrointestinal disorders: 
D1: DB Phase: 0, LTE: 3 
D2: 0 

Infections and infestations: 
D1: DB Phase: 3, LTE: 1 
D2: 0 

Nervous system disorders:  
D1: DB Phase: 2, LTE: 1 
D2: 0 

Respiratory, thoracic and 
mediastinal disorders:  
D1: DB Phase: 30, LTE: 32 
D2: 7 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Wells et al., 2008;192 
Westhovens et al., 
2006;193 Hassett et 
al., 2008194  
ATTAIN 

Country and setting 
See 458 (from 
orignal report) 

Source of funding 
Bristol-Meyers 
Squibb 

Research objective 
• To examine 

impact of ABA on 
HRQOL  

• To evaluate 
patient-recorded 
outcomes 
including SF-36, 
activity limitation, 
fatigue 

Study design 
Controlled Trials 

Overall N 
391 

Duration of study 
24 weeks 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant 
defined as 
inadequate 
response to 
anti-TNF  

• ≥10 swollen and 
≥12 tender 
joints 

• CRP levels of at 
least 1 mg/dl 
(upper limit of 
normal range: 
0.5 mg/dl). 

Exclusion 
Criteria 
• Patients not 

treated with oral 
DMARDs or 
ANK for ≥ 3 mos 
prior to the study 
or not receiving 
a stable dose for 
at least 28 days 

• Use of myco- 
phenolate 
mofetil, 
cyclosporine, 
other calcineurin 
inhibitors 
and D-
penicillamine 

• Women who 
were pregnant 
or nursing  

Interventions, Dose 
D1: Abatacept: 10 

mg/kg 
DMARDS 

D2: Placebo 
DMARDS 

Number in group 
D1: 258 
D2: 133 

Mean age (years) 
D1: 53.4 
D2: 52.7 

Sex, % female 
D1: 77.1 
D2: 79.7 

Race, % white 
D1: 96.1 
D2: 93.2 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 12.2 (8.5) 
D2: 11.4 (8.9) 

Patients with early RA, 
three years or less, % 
NR 

Treatment resistant, % 
100% 

TJC, mean (SD) 
D1: 22.3 (10.2)  
D2: 22.0 (10.0) 

SJC, mean (SD)  
D1: 31.2 (13.0)  
D2: 32.8 (13.4) 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
D1: 6.5 
D2: 6.5 
Overall: 6.5 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
 
 

ACR  
NR 

HAQ,  
D1: HAQ-DI -0.5 (SD 0.6) 
D2: -0.1 (0.4) 
P = 0.0001 

Treatment difference =  
-0.33, 95% CI, (-0.44 to  
-0.22) 

DAS  
NR 

SF-36  
Physical component score, % 
(SD): 
D1: 6.5 (SD 9.6) 
D2: 1.0 (SD 7.7) 

Patients doing better (%): 
D1: 44.6 
D2: 23.1 

Patients doing same (%): 
D1: 45.8 
D2: 63.1 

Patients doing worse (%): 
D1: 9.6 
D2: 13.9 
Overall: 

Mental component score 
(MCS), % (SD) 
D1: 5.4 (SD 11.7) 
D2: 1.7 (SD 10.2) 

Patients doing better (%): 
D1: 43.0 
D2: 31.5 

Patients doing same (%): 
D1: 45.840.3 

Overall 
NR 

Overall adverse events 
reported, n:  
NR 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
NR  
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

D2: 45.4 

Patients doing worse (%): 
D1: 16.7 
D2: 23.1 

Overall:  
• Physical Component 

Score, P = 0.0001, 
Percentage of Patients 
Doing Better/Same/Worse, 
P = 0.0002, Treatment 
Difference = 5.5, 95% CI, 
(3.6 to 7.4) 

• Mental Component Score, 
P = 0.0025, Percentage of 
Patients Doing 
Better/Same/Worse, 
P = 0.0723, Treatment 
Difference = 3.7, 95% CI, 
(1.3 to 6.1) 

Radiographic measures  
NR 

Quality of life scales  
NR 

Others, (please name)  
• Fatigue VAS: ABA = -22.1 

(SD = 28.6), Placebo = -
5.3 (SD = 27.4), P = 
0.0001 

• [From #2964] Fatigue 
Treatment difference = -
16.8, 95% CI, (-22.8 to -
10.8) 

• [From #2714] Required 
Help or Care at Baseline: 
ABA = 89%, 
Placebo = 87% 

• Required Help or Care at 
Final Visit: ABA = 70%, 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Placebo = 76% 
• Percent Difference in 

Required Help or Care 
between Baseline and 
Final Visit: ABA = 19%, 
Placebo = 11% 

• Psychosocial 
Independence: Changes in 
Mean Scores from 
Baseline to Final Visit in 
Psychosocial 
Independence between 
ABA and Placebo: ABA 
greater by 0.46 units, 95% 
CI, (0.17-0.75), P = 0.002 

• Changes in Mean Scores 
from Baseline to Final Visit 
in Physical Independence 
between ABA and 
Placebo: ABA greater by 
0.59 units, 95% CI, (0.35-
0.82), P = 0.001 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Westhovens et 
al., 2006195 
START Trial 

Country, Setting: 
Multinational, 
multicenter 

Funding: 
Centocor  

Research 
Objective: 
The risk of serious 
infections in INF 
therapy, and 
safety in 
combination with 
background txts 
during 1 yr in pts 
with RA with 
various 
comorbidities 

Study Design: 
RCT 

Overall N: 
1084 

Study Duration:  
54 wks of which 
22 wks wast RCT 
then open label 
extension 
 

Inclusion Criteria: 
• Adults w/ RA 

according to ACR 
criteria 

• MTX > 3 mos 
• Chloroquine, AZA, 

penicillamine, oral 
or intramuscular 
gold 

• HCQ, SSZ, LEF, 
CYP, oral Css, or 
NSAIDS 

Exclusion Criteria: 
• TB 
• Opportunistic or 

serious infections, 
HIV, lympho-
proliferative 
disease or 
malignancy 

• CHF 
investigational 
drug (3 mos or 5 
half-lives, 
whichever was 
greater), with 
cyclophos-
phamide, nitrogen 
mustard, 
chlorambucil, or 
other alkylating 
agents more than 
5 mg/kg 
cyclosporine, or 
biologic 

Interventions, 
dose: 
D1: Placebo + MTX 
(up to 25 mg/wk) 
D2: INF 3 mg/kg (at 
wks 0, 2, 6, and 14) 
+ MTX (up to 25 
mg/wk) 
D3: INF 10 mg/kg 
(at wks 0, 2, 6, and 
14) + MTX (up to 25 
mg/wk) 

D4: D2 + D3 
N: 
D1: 363 
D2: 360 

D3: 361 
Mean age, yrs: 
D1: median 52 
D2: 53 

D3: 52 
Sex, % female: 
D1: 83.2 
D2: 80.0 

D3: 77.8 
Race, % white: 
NR 

Median disease 
duration, yrs: 
D1: 8.4 
D2: 7.8 
D3: 6.3 

TJC, mean: 
D1: 22 
D2: 22 
D3: 22 

SJC, mean: 
D1: 15 
D2: 15 
D3: 15 

DMARD use, %: 
D1: 70 
D2: 70.8 
D3: 69.8 

Corticosteroid use, 
%: 
D1: 59.2 
D2: 59.2 
D3: 59 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 

Median HAQ score: 
D1: 1.5 
D2: 1.5 

At week 22 

ACR20 response, % 
D1: 26 
D2: 58  
D3: 61 
(P < 0.0001) 

ACR50 response, % 
D1:  9.7 
D2: 32.1  
D3: 35.4 
(P < 0.0001) 

ACR70 response, % 
D1:   4.7 
D2: 14.0  
D3: 16.1 
(P < 0.0001) 

DAS28 , (+/-) 
D1: 4.4 (1.4)  
D2 and D3: 3.4 (1.3)  
(P < 0.001) 
 
Remission, % 
D1: 14 
D2: 31  
D3: 32 
(P < 0.0001) 
 

Overall:  
D1: 66.2 
D2: 69.7 
D3: 72.3 
D4: 71.0 

SAEs: 
D1: 7.5 
D2: 7.8 
D3: 7.5 
D4: 7.8 

Serious Infections: 
D1: 1.7 
D2: 1.7 
D3: 5.0 
D4: 3.3 

Cardiovascular 
Events:  
D1: 3.3 
D2: 4.5  
D3: 5.9 
D4: 5.2 

Headache: 
D1: 6.1 
D2: 9.7 
D3: 10.2 
D4: 10.0 

Hepatotoxicity (ALT 
increase): 
D1: 2.8 
D2: 3.6 
D3: 5.3 
D4: 4.4 

Malignancies: 
D1: 1.7  
D2: 4.2  

Nausea: 

Overall 
Attrition 
Rate, %: 
17.1 

ITT 
Analysis: 
Yes 

Quality 
Rating: 
Good 



 

E-414 
 

Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics 
and Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

D3: 1.5 

% RF positive:  
D1: 80.7 
D2: 82.8 
D3: 76.8 
 

D1: 8.0 
D2: 6.4 
D3: 6.4 
D4: 6.4 

URTI: 
D1: 10.5 
D2: 9.7 
D3: 11.9 
D4: 10.8 

UTI: 
D1: 0 
D2: 0 
D3: 0.6 
D4: 0.3 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Westhovens et al., 
2009196 

Country and setting 
Multinational 

Source of funding 
Bristol-Myers Squibb 

Research objective 
To assess the 
efficacy and safety of 
ABA in MTX-naive 
patients with early 
RA and poor 
prognostic factors. 

Study design 
RCT 

Overall N 
509 

Duration of study 
2 yrs 

Quality rating  
Good  
 

Inclusion Criteria 
• MTX naive or 

previous 
exposure of 
10mg/wk or less 
for three wks or 
less, with none 
administered for 
3 mos before 
providing 
informed 
consent 

• Early RA of 2 
yrs or less 

• ≥ 12 tender and 
10 swollen 
joints 

• C-reactive 
protein (CRP) 
0.45 mg/ dl or 
greater 

• RF and/or anti-
CCP2 
seropositivity 
and 
radiographic 
evidence of 
bone erosion of 
the hands/ 
wrists/feet 

Exclusion 
Criteria 
• Women who 

were pregnant 
or breastfeeding 

• Patients with 
active 
Mycobacterium 
tuberculosis 
requiring 

Interventions, Dose 
D1:  
• MTX: 7.5 mg/wk; 15 

mg/wk at wk 4 and 20 
mg/wk at wk 8  

• ABA: 10 mg/kg 

D2:  
• MTX: 7.5mg/wk; 15 

mg/wk at wk 4 and 
20mg/wk at wk 8 

• Placebo  

Number in group 
D1: 256 
D2: 253 
Overall: 509 

Mean age (years) 
D1: 50.1 
D2: 49.7 
Overall: NR 

Sex, % female 
D1: 76.6 
D2: 78.7 
Overall: NR 

Race, % white 
D1: 78.9 
D2: 86.6 
Overall: NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years 
D1: 6.2 (7.5) 
D2: 6.7 (7.1) 
Overall: NR 

Patients with early RA, 
three years or less, %:  
100  

Treatment resistant, %:  
NR 

Tender Joint Count, mean 
D1: 31.3 (14.8) 
D2: 30.8 (14.0) 
Overall: 31.0 

Swollen Joint Count, mean  
D1: 22.9 (11.3 
D2: 21.9 (10.1) 
Overall: 22.4 

Corticosteroid use, % 
D1: 51.2 
D2: 49.0 
Overall: NR 

DMARD use, %:  
Other non- biological 
DMARD (HCQ) 
D1: 1.6  
D2: 2.0  
Overall: NR 

SSZ 
D1: 0  
D2: 0.4  
Overall: NR 

MTX naïve, %:  
100 

Baseline DAS score 

ACR: 
ACR 20:  
NR 

ACR 50: Yr 1 
D1: 57.4 
D2: 42.3 
D1 vs. 2: P< 0.001 

ACR 70: Yr 1 
D1: 42.6 
D2: 27.3 
D1 vs. 2: P< 0.001 

HAQ:  
HAQ-DI 
D1: -0.96 (SE 0.04) 
D2: -0.76 (SE 0.04)  

DAS:  
CRP 
D1: -3.22 (SE 0.09) 
D2: -2.49 (SE 0.09) 
P < 0.001 

SF-36:  
Mental component 
D1: 8.15 (SE 0.64) 
D2: 6.34 (SE 0.64)  
D1 vs. 2: P = 0.046 

Physical component 
D1: 11.68 (SE 0.62)  
D2: 9.18 (SE 0.63)  
D1 vs. 2: P = 0.005 

Radiographic measures:  
Yr 1 
TS 
D1: 0.63 
D2: 1.06 
D1 vs. 2: P = 0.040 

ES 

Overall 
Overall attrition/withdrawal 
(n):  
D1: 24 
D2: 26 

Withdrawals due to adverse 
events (n):  
D1: 9 
D2: 11 

Withdrawals due to lack of 
efficacy (n):  
D1: 0 
D2: 8 

Overall adverse events 
reported (n):  
D1: 217 
D2: 211 
Overall: 428 

Serious adverse events: 
Death (n): 
D1: 2 
D2: 4 
Overall: 6 

Malignancies: 
Other cancer (specify) (n):  
Pancreatic 
D1: 1 
D2: 0 
Overall: NR 

Respiratory events: 
Tuberculosis (n):  
D1: 0 
D2: 0 
Overall: 0 

Pneumonia (n):  
D1: 1 
D2: 3 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 
treatment within 
3 yrs. 

 

D1: 6.3 (1.0) 
D2: 6.2 (1.0) 
Overall: 6.3 

Required treatment for 
latent TB 
NR 

Other population 
characteristics:  
HAQ-DI mean (SD) 
D1: 1.7 (0.7) 
D2: 1.7 (0.7) 
Overall: NR 
 

D1: ES:0.50 
D2: 0.89 
D1 vs. 2: P = 0.033 

JSN 
D1: 0.13 
D2: 0.17 
D1 vs. 2: P = 0.353 

No radiographic progression 
D1: (T< or = 0): 61.2% (95% 

CI, 55.0-67.3) 
D2: (T< or = 0): 52.9% (95% 

CI, 46.6-59.2)  
D1 and D2: 8.3% (95% -1.0 
to 17.5) 

Quality of life scales:  
NR 

Others:  
Yr 1  
ACR90 
D1, 16.4% 
D2: 6.7% 
D1 vs D2: P < 0.001 
 

Overall: 4 

Upper respiratory 
infection (n):  
D1: 26 
D2: 26 
Overall: 52 

Other infections: 
Other infections (specify) (n):  
Infections (not specified) 
D1: 132 
D2: 139 

Serious infections (not 
including pneumonia) 
Gastroenteritis 
D1: 1 
D2: 1 

Cellulitis 
D1: 1 
D2: NR 

Pseduomonal lung infection 
D1: 1 
D2: NR 

Post operative lung infection 
D1: 1 
D2: NR 

Breast cellulitis/staphycoccal 
infection 
D1: NR 
D2: 1 

GI: 
NR 

Other: 
Infusion/injection site 
reactions (n):  
D1: 16 
D2: 5 
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Study 
Characteristics 

Inclusion and 
Exclusion 

Criteria 
Characteristics and 

Interventions 
Baseline Disease and 

Treatment Characteristics Health Outcomes Adverse Events, % 
Overall: 21 

Dizziness (n):  
D1: 5 
D2: 2 
Overall: 7 

Any other AEs:  
Most frequently reported 
adverse events in D1: 
• Nausea:10% pts 
• Upper respiratory tract 

infection: 10% pts 
• Headache: 10% pts 
D2: NR 

Pregnancy (protocol 
violations) 
D1: 2 
D2: NR 

Spontaneous abortion 
between days 1 and 30 after 
1 infusion of ABA 
D1: 1 
D2: NR 
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Study  

Characteristics  
Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Wolfe and 
Michaud, 2004197 

Country, Setting: 
US, 908 practices 

Funding: 
National Data 
Bank for 
Rheumatic 
Diseases (US) 
funded by pharma 

Research 
Objective: 
The rate of and 
standardized 
incidence ratio for 
lymphoma in pts 
with RA and in RA 
patient subsets by 
txt group 

Study Design: 
Prospective 
cohort study 

Overall N: 
18,572 

Study Duration:  
Up to 3 yrs 
 

Inclusion Criteria: 
• Participants in 

National Data 
Bank for 
Rheumatic 
Diseases (NDB) 
long-term study 
of outcomes of 
RA 

• Cases were 
identified from 
this group as 
those who 
developed 
lymphoma 
during the 2 ½ 
yr observational 
period 

Exclusion 
Criteria: 
• Cases were 

rejected if not 
enough 
information 
could be 
obtained to 
verify patient’s 
lymphoma 

 

Interventions, dose: 
D1: INF (varied) 
D2: ETA (varied) 
D3: MTX (varied) 
D4: No MTX/ No 
Biologics 

N: 
D1: 6433 
D2: 2729 
D3: 5593 
D4: 4474 

Mean age, yrs: 
D1: 60.7 
D2: 56.4 
D3: 61.2 
D4: 60.4 

Sex, % female: 
D1: 77.3 
D2: 79.3 
D3: 75.7 
D4: 75.7 

Race, % white: 
NR 

Mean disease 
duration, yrs: 
D1: 13.7 
D2: 14.1 
D3: 13.5 
D4: 13.5 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
NR 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 1.2 
D2: 1.2 
D3: 1.1 
D4: 1.0 

VAS QoL: 
D1: 65.8 
D2: 64.3 
D3: 66.7 
D4: 65.9 

Pain:  

SIR for whole population 
regardless of txt was 1.9 
(95%CI, 1.3-2.7); 
indicating a greater risk for 
lymphoma in pts with RA 

• SIR for pts taking biologics 
(INF or ETA) was 2.9 
(95%CI, 1.7-4.9).  

• No significant differences 
were observed between txt 
groups 

• Only 233 pts received AKA 
and no lymphomas 
occurred in this group 

• Overall, lymphoma 
incidence rate per 100,000 
PY was 99 (95%CI,69-
142); for various durations 
of RA, rates were: 0-5 yrs: 
171 (95%CI,82-360), 5-10 
yrs: 70 (95%CI,29-168), 
10-15 yrs: 20 (95%CI,3-
145), >15 yrs: 121 (95% 
CI, 74-198) 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Characteristics  
Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

D1: 4.2 
D2: 4.3 
D3: 3.7 
D4: 3.9 
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Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Wolfe and 
Michaud, 2004198 

Country, Setting: 
US, multicenter 
(National Data 
Bank for 
Rheumatic 
Diseases) 

Funding: 
Centocor, Inc 

Research 
Objective: 
To determine 
frequency of heart 
failure in pts with 
RA, and to 
determine its 
predictors, 
particularly use of 
anti-TNF therapy 

Study Design: 
Retrospective 
cohort study 

Overall N: 
15,739 (RA plus 
OA subjects) 

Study Duration:  
 

Inclusion Criteria: 
• Participation in 

National Data 
Bank for 
Rheumatic 
Diseases study 
of outcomes of 
arthritis; patient 
at participating 
rheumatology 
clinic 

Exclusion 
Criteria: 
• NR 
 

Interventions, dose: 
D1: Any Anti-TNF 
D2: INF 
D3: ETA 
D4: No anti-TNF 
D5: Total Population 

Overall 

N: 
NR 

Mean age, yrs: 
D1: 60 
D2: 61.5 
D3: 56.7 
D4: 61.5 
D5: 51 

Sex, % female: 
D1: 78 
D2: 77 
D3: 80 
D4: 76 
D5: 77 

Race, % white: 
D1: 95 
D2: 96 
D3: 92 
D4: 92 
D5: 94 
 

Mean disease 
duration, yrs: 
D1: 14.2 
D2: 13.8 
D3: 15.2 
D4: 15.5 
D5: 14.9 

TJC, mean: 
NR 

SJC, mean: 
NR 

DMARD use, %: 
Overall: 86 

PRE use (%) 
D1: 47 
D2: 49 
D3: 39 
D4: 33 
D5: 39 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
D1: 3.7 
D2: 3.7 
D3: 3.6 
D4: 3.5 
D5: 3.6  

MTX use: 
D1: 67 

Heart Failure 
• 461 cases in 13,171 pts 

with RA (overall risk of 
3.5%); after adjusting for 
demographic 
characteristics; Risk: 
3.9% (95% CI,= 3.4% to 
4.3%) 

• Among all cases of heart 
failure, pts receiving anti-
TNF therapy were less 
likely to have heart failure 
than those not receiving 
anti-TNF therapy (-1.2%; 
95% CI,-1.9 --0.5%) 

• Overall, adjusted 
frequency of heart failure 
was 2.8% in those treated 
with anti-TNF vs. 3.9% in 
remaining pts (P =  0.03) 

• Frequency of heart failure 
was 5.2% in men and 
3.0% in women 

• In examining incident 
cases of heart failure in 
pts under age 50, no 
increase was found 
(0/1569 pts using anti-
TNF vs. 3/1401 not using 
anti-TNF therapy) 

 

NR Overall 
Attrition 
Rate, %: 
NR 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

D2: 76 
D3: 44 
D4: 47 
D5: 56 
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Study  
Characteristics  

Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events, % 

Analysis and 
Quality 
Rating 

Author, yr: 
Wolfe et al., 
2006199 

Country, Setting: 
US, 
Rheumatology 
Clinics 

Funding: 
Bristol-Meyers-
Squibb 

Research 
Objective: 
To evaluate txt of 
RA and risk of 
hospitalization for 
pneumonia 

Study Design: 
Prospective 
cohort study 

Overall N: 
16,788 

Study Duration:  
3.5 yrs 
 

Inclusion Criteria: 
• Participants in 

NDB 
longitudinal 
study of RA 
outcomes 
including 5,317 
enrolled as part 
of an INF safety 
registry and 
1,852 as part of 
a LEF safety 
registry 

• Other meds 
allowed 

Exclusion 
Criteria: 
• NA 
 

Interventions, dose: 
D1: Cohort 

Prednisone 
MTX 
LEF 
SSZ 
Hydroxychlorquine 
ETA 
INF 
Adalimumab 
Other various RA txts 

N: 
NR 

Mean age, yrs: 
D1: 62 

Sex, % female: 
D1: 77.2 

Race, % white: 
D1: 89.7% white, 
4.8% black, 3.0% 
Hispanic, 1.0 
Asian/Pacific Islander, 
1.1% American Indian 
or Alaskan native, 
0.5% Other 
 

Mean disease 
duration, yrs: 
D1: 16.3 

TJC, mean: 
NR 

SJC, mean: 
NR 
DMARD use mean 
(lifetime #):  
D1: 3.3 

Corticosteroid use, 
%: 
D1: 38.1 

MTX naive, %: 
NR 

Txt resistant %: 
NR 

Pts with Early RA 
(≤3 yrs): 
NR 

Baseline DAS, 
mean: 
NR 
 

Effect of txt variables on risk 
of pneumonia (adjusted 
for demographic 
variables-age, sex, 
smoking, education, and 
enrollment) 

• Prednisone HR 1.7 [95% 
CI, 1.5-2.1])  

• LEF HR 1.3 [95% CI, 1.0-
1.5], P =  0.036) 

• •SSZ HR 0.7 [95% CI, 
0.4-1.0], P =  0.053) 

• ETA HR 0.8 [95% CI, 0.6-
1.0], P =  0.051) 

• INF HR 1.1 [95% CI, 0.9-
1.4], P =  0.322) 

• Adalimumab HR 1.1 [95% 
CI, 0.6-1.9], P =  0.747) 

• MTX HR 1.0 [95% CI, 
0.8-1.2], P =  0.927) 

• Hydroxychloroquine HR 
0.9 [95% CI, 0.7-1.2],  
P =  0.481) 

 

NR Overall 
Attrition 
Rate, %: 
NA 

ITT 
Analysis: 
NA 

Quality 
Rating: 
Fair 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Wolfe et al., 2007200 

Country and setting 
US, multicenter 

Source of funding 
Centocor, Amgen, 
Abbott, Bristol-
Meyers-Squibb, 
Aventis, NIH 

Research objective 
Investigate 
association of 
serious ILD and RA 
treatments 

Study design 
Retrospective Cohort 
Study 

Overall N 
17598 

Duration of study 
Varied, cohort 
followed up to 3.5 yrs 
beginning in 2001 

Quality rating  
Fair: Some 
confounding factors 
were controlled for 
but authors assert 
there are others (e.g. 
dr.s who prescribed 
a TNF-therapy to 
treat ILD, Dr.s 
prescribe LEF 
instead of MTX in pts 
with a history of lung 
disease) that present 

Inclusion Criteria 
• National 

Databank for 
Rheumatic 
Diseases (NDB) 
includes 
patients 
receiving 
treatment for 
RA 

• Patients 
hospitalized 
with interstitial 
lung diease 
(HILD) were 
considered 
cases 

Exclusion 
Criteria 
• NR 
 

Interventions, Dose 
D1: Hospitilization for 

Interstitial Lung 
Disease (HILD) 
Case/Control (both 
Ds include treatment 
with: PRED, MTX, 
LEF, IFX, HCQ, 
ETN, SSZ, ADA, & 
ANK as well as 
others drugs not 
included in this 
review 

D2:  

Number in group 
D1: 100 
D2: 17498 

Mean age (years) 
D1: 64.4 
D2: 61.9 

Sex, % female 
D1: 80.0 
D2: 77.0 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 15.3 (11.2) 
D2: 15.9 (11.2) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
NR 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: HAQ/prior lung problems: 

1.4 (0.8)/66.7% 
D2: 1.1 (0.7)/16.7% (for 

BOTH HAQ & Prior lung 
problems P = 0.001) 

ACR    
ACR 20: 
D1: No efficacy outcomes 

reported 

ACR 50: NR 
ACR 70: NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
Withdrawals due to adverse 
events, n: 
D1: 8% of pts drop from 

National Data Bank for 
Rheumatic Diseases 
every year 

Overall adverse events 
reported, n: 
D1: NR - see additional 

comments for germane 
analyses 

Serious adverse events 
NR 

Malignancies 
NR 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• Hazard Ratio for HILD 

from current treatements 
(adjusted for age, sex, and 
prior lung disease): PRED 
2.5 (95%CI 1.5-4.1, 
P = 0.000), INX 0.7 (0.4-
1.3), ETN 0.9 (0.4-1.7), 
LEF (1.3 (0.7-2.3), HCQ 
1.0 (0.5-1.9), SSZ 1.4 (0.5-
3.7), MTX 1.2 (0.7-1.9).  

• Hazard Ratio for HILD 
from past treatments 
(adjusted for age, sex, and 
prior lung disease): PRED 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

problems for 
assessing c 
 

 
 

3.0 (CI: 1.0-8.9, 
P = 0.044), IFX 2.1 (CI:1.1-
3.8, P = 0.019), ETN 1.7 
(CI: 1.0-3.0, P = 0.056), 
LEF 1.4 (0.8-2.4), HCQ 0.7 
(0.4-1.2), SSZ 0.7 (0.4-
1.2), MTX 0.7 (0.4-1.4), 
ADA 1.1 (0.4-2.7), AKA 1.0 
(0.3-3.3).  

• Odds Ratio for death from 
ILD by treatment at time of 
hospitalization (adjusted 
for age, sex, and baseline 
HAQ): ETN 4.9* (CI: 1.0-
23.1, P = 0.044), LEF 3.5 
(CI: 0.9-13.5, P = 0.073), 
MTX 0.4 (0.1-1.4), INX 0.6 
(0.1-2.5), PRED 0.9 (0.2-
4.1). [*ETN OR for death 
reported differently in text - 
4.0, CI is same in both 
places] 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Wolfe & Michaud, 
2007201 **UPDATES 
PREVIOUS 
REPORT** Wolfe & 
Michaud, 2004197 

Country and setting 
US, multicenter 

Source of funding 
Centocor, Sanofi-
Aventis, Bristol-
Meyers Squibb, 
Abbott, Amgen, 
Wyeth-Australia, 
Merck, & Pfizer 

Research objective 
Assess relationship 
between anti-TNF 
therapy, MTX, and 
lymphoma in pts with 
RA 

Study design 
Retrospective Cohort 
Study 

Overall N 
19591 (for RA SIR 
calculation), 19562 
for treatment 
analysis 

Duration of study 
mean 3.7 years 

Quality rating  
Fair: additional 
information about 
differences in 
Case/Control 

Inclusion Criteria 
• RA diagnosed 

by 
rheumatologist 

Exclusion 
Criteria 
• incomplete 

treatment data 
in registry, 
completed = 2 
semiannual 
questionairres, 
diagnosis of 
lymphoma prior 
to database 
entry 

 

Interventions, Dose 
D1: Case 

(Lymphoma)/Control 
(includes pts on 
MTX, INF, ETA, & 
ADA) 

Number in group 
D1: 19591 

Mean age (years) 
D1: 59.0 

Sex, % female 
D1: 77.2 

Race, % white 
NR 

Race, % black 
NR 

Ethnicity, Latino 
NR 

 

Mean disease duration, 
years (SD) 
D1: 14.1 yrs 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
NR 

DMARD use, % 
D1: % provided is for 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
NR 

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %, (CI/SD/P 
value) 
D1: HAQ: 1.1 (0.7) 
 

ACR    
ACR 20: 
D1: No efficacy outcomes 

reported 

ACR 50: NR 
ACR 70: NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
NR 

Overall adverse events 
reported, n: 
NR 

Serious adverse events 
NR 

Malignancies 
Lymphoma or leukemia, n: 
D1: NR, SEE ADDITIONAL 

COMMENTS 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• After adjusting for 

inflammatory activity, pts 
treated with any Anti-TNF 
(IFX, ETN, or ADA) did not 
have an increases risk for 
lymphoma compared to 
RA pts who had not 
received Anti-TNFs (OR 
1.0, 95%CI: 0.6-1.8, 
P = 0.875).  

• IFX vs. all others (OR 1.2 
CI:0.6-2.2, P = 0.646); 
ETN vs. all others (OR 0.7, 
CI:0.3-1.6, P = 0.422); 
ADA* 4.5 (0.9-23.1, 
P = 0.064)  

*Authors questioned 
reliability of this result based 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

population 
sociodemographic 
characteristics & 
medical 
history/severity 
would allow for a 
better assessment of 
potential 
confounding 
variables 

on small sample (N = 56) 
who had only used ADA 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Wolfe & Muchaud, 
2007202 

Country and setting 
US, multicenter 

Source of funding 
Abbott, Amgen, 
Bristol-Meyers 
Squibb, Centocor, 
Merck, Pfizer, and 
Wyeth Australia 

Research objective 
Assess risk of 
malignancy among 
biologic treated pts 

Study design 
Retrospective Cohort 
Study 

Overall N 
13,869 RA patients 
(13,001 in 
conditional logistic 
regression) 

Duration of study 
Mean: 4.1 years 
(minimum 1 year 
follow up) 

Quality rating  
Fair 
 

Inclusion Criteria 
• RA 

Exclusion 
Criteria 
• < 1 cancer free 

phase in NDB 
prior to initiating 
study or = 2 
observational 
periods 
recorded in 
NDB 

• Previous 
diagnoses for 
individual 
cancers (e.g. 
lung) excluded 
pt from analysis 
for that specific 
outcome 

 

Interventions, Dose 
D1: All RA pts in NDB 

database (pts on 
biologics including 
INF, ETN, ADA, & 
ANK) 

Number in group 
D1: 13,001 

Mean age (years) 
D1: 58.5 

Sex, % female 
D1: 78 

Race, % white 
D1: 92.5 

Race, % black 
D1: 3.9 

Ethnicity, Latino 
D1: 1.9 

 

Mean disease duration, 
years (SD) 
D1: 16.7 yrs (12.7) 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
(SD) 
NR 

Swollen Joint Count, mean 
(SD)  
NR 

Corticosteroid use, % 
D1: PRED: 45.6 

DMARD use, % 
D1: combined use of 

MTX naïve, % 
NR 

Baseline DAS score, mean 
(SD) 
D1: First Patient Activity 

Scale score: 3.7 (2.2)  

Required treatment for 
latent TB 
NR 

Other population 
characteristics, %,  
NR 
 

ACR    
ACR 20: 
D1: No efficacy outcomes 

reported 

ACR 50: NR 
ACR 70: NR 

HAQ   
NR 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

Others, (please name); 
mean difference/absolute 
difference (CI/SD/P Value) 
NR 
 

Overall 
Overall attrition/withdrawal, n:  
D1: NA, LTF NR for database 

Overall adverse events 
reported, n: 
D1: NR, SEE ADDITIONAL 

COMMENTS 

Serious adverse events 
NR 

Malignancies 
Other cancer (specify), n: 
D1: NR, SEE ADDITIONAL 

COMMENTS 

Respiratory events 
NR 

Other infections 
NR 

GI 
NR 

Other 
• Biologics were associated 

with an increased risk of 
nonmelanotic skin cancer 
(OR 1.5, 95% CI 1.2-1.8) 
and melanoma (OR 2.3, 
95% CI 0.9-5.4).  

• No other malignancy was 
associated with biologic 
use; OR (overall risk) of 
any cancer was 1.0 (95% 
CI 0.8-1.2). P = NS for all 
other cancers and all 
cancers combined (cancer 
assessed [with 10+ cases]: 
bladder, breast, colon, 
esophogas, leukemia, 
lung, lymphoma, Non-
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Study 
Characteristics 

Inclusion and 
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Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Hodgkins, pancrease, 
prostate, & solid* 
[*excludes lymphoma, 
leukemia, myeloma, and 
nonmelanoma skil 
malignancies].  

• Stratified by tx: Melanoma 
- IFX 2.6 (1.0-6.7), ETN* 
2.4 (1.0-5.8), ADA* 0.8 
(0.1-6.6), ANK* 4.2 (0.9-
20.0) 

• Skin (excludes 
melanoma)- IFX 1.7 (1.3-
2.2), ETN 1.2 (1.0-1.5), 
ADA 0.9 (0.5-1.8), ANK 1.4 
(0.7-2.8) 

• Other cancers by drug 
P = NS [*indicates less 
than 10 cases by 
treatment] 
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Study 
Characteristics 

Inclusion and 
Exclusion 
Criteria 

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

Author, year, study 
name, if applicable 
Zhang, et al., 2006203 

Country and setting 
China, multicenter 

Source of funding 
NR 

Research objective 
Report efficacy and 
safety of IFX 
intreatment of active 
RA in Chinese pts. 

Study design 
Controlled Trials 

Overall N 
173 

Duration of study 
18 weeks 

Quality rating  
Fair  
 

Inclusion Criteria 
• Treatment 

resistant MTX 
• Diagnosis of RA 

by ACR criteria, 
and active 
disease at 
screening 
despite 
treatment with 
MTX for 3 mos 
or over and at a 
stable dose 
(7.5-20 mg/wk) 
for at least 4 
weeks 

• Active disease 
based on: 1) 3 
or more swollen 
joints, 2) 8 or 
more tender 
joints, 3) 2 
offollowing 
items: morning 
stiffness greater 
than or equal to 
45 min at 
screening 

• ESR that 
exceeded 28 
mm/h 

• CRP that was 
greater than 1.5 
times that of 
upper limit of 
normal 

• Screening 
laboratory tests 
had to meet 
following 

Interventions, dose 
D1: MTX: stable dose 

IFX: 3 mg/kg body 
weight at weeks 0, 
2, 6, and 14 

D2: MTX: stable dose  
Placebo: 3 mg/kg 
body weight at 
weeks 0, 2, 6, and 
14 

Number in group 
D1: 87 
D2: 86 
Overall: 173 

Mean age, years (SD) 
D1: 47.9, SD: 10.1 
D2: 48.9, SD: 8.0 
P = 0.461 

Sex, % female 
D1: 85.1 
D2: 84.9 

Race, % white 
NA 

Race, % black 
NA 

Ethnicity, Latino 
NA 

 

Mean disease duration, 
years 
D1: 85.6 months, SD: 74.0 
D2: 96.0 months, SD: 74.6 
P = 0.360 

Patients with early RA, 
three years or less, % 
NR  

Treatment resistant, % 
NR 

Tender Joint Count, mean 
NR 

Swollen Joint Count, mean  
NR 

Corticosteroid use, % 
D1: Never: 44.8 
D2: Never: 36.1 

DMARD use, % 
NR 

MTX naïve, % 
NA 

Baseline DAS score 
NR 

Required treatment for 
latent TB 
NR 
 

ACR    
At week 18:  
ACR 20: 
D1: 75.86 
D2: 48.84 
P = 0.0003 

ACR 50: 
D1: 43.68 
D2: 25.58 
P = 0.011 

ACR 70: 
D1: 22.99 
D2: 13.95 
P = 0.137 

HAQ,    
At week 18 vs. baseline: 
D1: -0.76 
D2: -0.45 
P = 0.0016 

DAS   
NR 

SF-36   
NR 

Radiographic measures   
NR 

Quality of life scales   
NR 

 

Attrition/withdrawal 
Overall, n: 
D1: 9 
D2: 15 
Overall: 24 

Withdrawals due to adverse 
events, n: 
D1: 6 
D2: 4 
Overall: 10 

Overall adverse events 
reported, n: 
D1: 57 
D2: 48 
Overall: 105 

Serious adverse events 
Heart failure, n: 
D1: 0 
D2: 0 

Malignancies 
Tumour, n: 
D1: 0 
D2: 0 

Respiratory events 
Tuberculosis: NR 

Pneumonia, n: 
D1: NA 
D2: 1 

Other infections 
Urinary tract infection, n: 
D1: NR 
D2: 1 

GI 
Abdominal pain, n: 
D1: 1 
D2: NA 
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Criteria 
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Baseline Disease and 
Treatment Characteristics Health Outcomes Adverse Events, % 

criteria: 
haemoglobin = 
85 g/L, white 
blood cell 
count = 4 times 
10^9/L, serum 
neutrophils = 1.
5 times 10^9/L, 
platelets = 100 
times 10^9/L, 
serum 
aminotrans-
ferase 
concentration = 
1.5 time 
suppoer limit of 
normal, serum 
creatinine 
of = 120 umol/L 

• Stable dose of 
glucocorticoster
oid for 4 weeks 
before 
screening and 
does not exceed 
10 mg/day of 
PRED or 
equivalent. 

Exclusion 
Criteria 
• Patients with 

positive TB skin 
tests 
(induration = 15 
mm), hepatitis, 
AIDS, tumor, 
infections, 
congestive heart 
failure, 
demyelinating 
disease, 

Other 
Skin rash, n: 
D1: 2 
D2: NA 

Demyelenation or multiple 
sclerosis, n: 
D1: 0 
D2: 0 

Progressive multifocal 
leukoencephalopathy, n: 
D1: 1 
D2: NA  

Other AEs 1, n: 
D1: adult onset of Still's 

disease: 1 
D2: edema of lower limb: 1 

Other AEs 2, n: 
D1: Pharyngitis: 1 
D2: Exacerbation of swollen 

joints: 3  

Other AEs 3, n: 
D1: NR 
D2: Abnormality in serum 

alanine transaminase: 1 

Any other AEs 
Respiratory: 
D1: 12 
D2: 12 

Liver: 
D1: 10 
D2: 7 

Skin: 
D1: 9 
D2: 4 

Urinary: 
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Treatment Characteristics Health Outcomes Adverse Events, % 

commenced on 
treatment with 
other DMARDs 
within 4 weeks 
prior to 
screening, 
treatment with 
thalidomide or 
other TNF 
antagonists 
within 3 mos of 
entry to study. 

 

D1: 7 
D2: 6 

Hematological: 
D1: 7 
D2: 2 
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Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease 
and Treatment 
Characteristics Health Outcomes Adverse Events (%) 

Analysis and 
Quality 
Rating 

Author, yr: 
Zink, 2005204 

Country, 
Setting: 
Germany, clincal 

Funding: 
Essex Pharma, 
Wyeth Pharma, 
Amgen, and 
Abbott 

Research 
Objective: 
To compare 
drug 
continuation 
rates in pts. with 
RA who start on 
a biological 
agent or on a 
DMARD after 
previous 
DMARD failure 

Study Design: 
Retrospective 
cohort study 

Overall N: 
1,523 

Study Duration:  
1 yr 
 

Inclusion Criteria: 
• Age: 18 to 75 
• Diagnosed with 

RA according to 
ACR criteria 

• Previous use of 
DMARDs: at least 
2 

Exclusion Criteria: 
NR 
 

Interventions (dose): 
D1: ETA 
D2: INF 
D3: AKA 
D4: Total Control 
Group 
D5: LEF  
D6: LEF + MTX 
 
Dosages NR 

N: 
D1: 511 
D2: 343 
D3: 70 
D4: 599 
D5: 120  
D6: 141 

Mean age, yrs: 
D1: 53.7 
D2: 53.6 
D3: 54.3 
D4: 56.5 
D5: 58  
D6: 57.4 

Sex, % female: 
D1: 77.9 
D2: 71.1 
D3: 77.1 
D4: 82.8 
D5: 85.8  
D6: 78.0 

Race, % white: 
NR 

Mean disease 
duration (yrs): 
D1: 9 
D2: 8.5 
D3: 13 
D4: 6 
D5: 9 
D6: 7 

TJC, mean: 
D1: 13.3  
D2: 12.6 
D3: 12.6  
D4: 10 
D5: 10.6  
D6: 10.9 

SJC, mean: 
D1: 10.4  
D2: 10.7 
D3: 10.2  
D4: 7.7 
D5: 7.4  
D6: 8.5 

DMARD use (#): 
D1: 3.9  
D2: 3.7 
D3: 4.2  
D4: 2.1 
D5: 2.4  
D6: 2.2 

Corticosteroid use, 
%: 
NR 

MTX naive, %: 
NR 

Continuation rates  
D1 and D2 similar 
D3 significantly lower 
 
Txt continuation at 1 yr, % 
D1: 68.6 
ETA+ MTX :  71.6 
D2: 65.4 
D6: 66.2 
D3: 59 
AKA vs. ETA; P =  0.004; 
ANA vs. INF; P =  0.03  
 
Txt discontinuation 
because of adverse 
events, %:  
D2:  18.7 
INF+MTX: 18.2 
D1:  12.6% 
ETA+MTX 13.3  
D3:  16.3 
 
Txt discontinuation 
because of lack of 
efficacy, %: 
D1: 19.9 
ETA + MTX :16.9; 
D2: 45 
INF+MTX: 17.9 
D3: 29.6 

NR Overall 
Attrition 
Rate, %: 
N/A 

ITT 
Analysis: 
N/A: registry 

Quality 
Rating: 
Good 
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Author, Year: 
Alonso-Ruiz et al., 
2008205 

Country and setting: 
Multinational 

Funding: 
NR 

Aims of Review: 
To perform a 
systematic review of 
RCTs of anti-TNFα 
drugs in 
RA followed by a 
metaanalysis of the 
efficacy and safety of 
different doses of INF, 
ETN and ADA 

Quality Rating: 
Good 

Study design: 
Systematic Review and meta-
analyses 

Number of Patients: 
7087 

Studies Included: 
N = 13 
 

Characteristics of Included Studies: 
RCTs of INF, ETN, or ADA of at least 6 
months duration with efficacy 
measured by ACR response 

Characteristics of Included 
Populations 
Patients had to satisfy the ACR criteria 
for dianosis of RA and have active 
disease 

Characteristics of Interventions: 
All were trials of INF, ETN, or ADA.  

4 INF + MTX vs. MTX trials (INF doses 
ranged from 3 mg/kg to 10 mg/kg, 
administered every 8 wks; 1 trial 
included a 3 and 10 mg/kg arm 
administered every 4 wks too.) 

4 ETN trials: 1 ETN + MTX vs. MTX; 1 
ETN vs. placebo; 1 ETN vs. MTX; 1 
ETN + MTX vs. MTX vs. ETN (ETN 
doses were either 10 mg or 25 mg 
administered twice weekly) 

5 ADA trials: 2 ADA + MTX vs. MTX; 1 
ADA vs. placebo; 1 ADA + DMARD vs. 
DMARD; 1 ADA + MTX vs. MTX vs. 
ADA (ADA doses were 20 mg or 40 mg 
adminstered once per wk or 2 wks; 1 
trial included an 80 mg/2 wk arm) 

Study Results: 
Any anti-TNFα drug (all doses) 
vs. control treatment (13 
studies): 
ACR20: RR, 1.81 (95% CI, 

1.43-2.29); NNT, 6 (5-7) 
ACR50: RR, 2.46 (95% CI, 

1.75-3.45); NNT, 5 (5-6)  
ACR70: RR, 2.77 (95% CI, 

1.85-4.15); NNT, 7 (7-9) 

Any anti-TNFα drug 
(recommended doses) vs. 
control treatment : 
ACR20: RR, 1.8 (95% CI, 1.4-

2.3); NNT, 5 (5-6) 
ACR50: RR, 2.4 (95% CI, 1.7-

3.4); NNT, 5 (5-6)  
ACR70: RR, 2.7 (95% CI, 1.8-

4.1); NNT, 7 (7-9) 

ADA (all doses) vs. control 
treatment 
ACR20: RR, 1.9 (95% CI, 1.3-

2.8); NNT, 6 (5-7) 
ACR50: RR, 2.7 (95% CI, 1.6-

4.4); NNT, 6 (5-7) 
ACR70: RR, 3.3 (95% CI, 1.8-

6.3); NNT, 9 (7-11) 

ADA (recommended doses) vs. 
control treatment 
ACR20: RR, 2.0 (95% CI, 1.3-

2.9); NNT, 5 (4-6) 
ACR50: RR, 2.8 (95% CI, 1.6-

4.7); NNT, 5 (5-6) 
ACR70: RR, 3.5 (95% CI, 1.9-

6.7); NNT, 7 (6-8) 

ETN (all doses) vs. control 
treatment 
ACR20: RR, 1.7 (95% CI, 1.1-

2.6); NNT, 7 (5-10) 

Adverse Events: 
Any anti-TNFα drug vs. 
control treatment 

Withdrawal due to adverse 
event: RR, 1.25 (95% CI, 
0.65-2.39); NNH, NS 

Total adverse event: RR, 1.0 
(1.0-1.5); NNH 27 (17-59) 

Serious adverse event: RR, 
1.1 (0.8-1.6); NNH, NS 

Infections: RR, 1.9 (0.9-1.2); 
NNH, NS 

Serious infections: RR, 1.4 
(0.8-2.2) NNH, NS 

Infusion Reactions: RR, 3.0 
(1.0-8.6); NNH, 8 (7-10) 

Malignancies: RR, 1.5 (0.8-
3.0); NNH, NS 

Mortality: RR, 0.8 (0.3-2.1); 
NNH, NS 

ADA vs. control treatment 

Withdrawal due to adverse 
event: RR, 1.4 (1.0-2.0); 
NNH, 47 (26-251) 

Total adverse event: RR, 1.1 
(0.9-1.1); NNH, NS 

Serious adverse event: RR, 
1.0 (0.7-1.4); NNH, NS 

Infections: RR, 1.1 (0.9-1.2); 
NNH, NS 

Serious infections: RR, 1.2 
(0.6-2.8); NNH, NS 
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ACR50: RR, 2.1 (95% CI, 1.1-
3.9); NNT, 6 (5-9) 

ACR70: RR, 2.0 (95% CI, 0.9-
4.4); NNT, NS 

ETN (recommended doses) vs. 
control treatment 
ACR20: RR, 1.7 (95% CI, 1.1-

2.7); NNT, 6 (5-8) 
ACR50: RR, 2.2 (95% CI, 1.1-

4.3); NNT, 6 (4-7) 
ACR70: RR, 2.1 (95% CI, 0.9-

4.5); NNT, NS 

INF (all doses) vs. control 
treatment 
ACR20: RR, 1.8 (95% CI, 1.2-

2.8); NNT, 5 (4-6) 
ACR50: RR, 2.6 (95% CI, 1.5-

4.7); NNT, 5 (5-6) 
ACR70: RR, 2.9 (95% CI, 1.4-

5.8); NNT, 8 (6-10) 

INF (recommended doses) vs. 
control treatment 
ACR20: RR, 1.7 (95% CI, 1.1-

2.6); NNT, 5 (4-6) 
ACR50: RR, 2.2 (95% CI, 1.2-

4.1); NNT, 6 (5-7) 
ACR70: RR, 2.4 (95% CI, 1.2-

5.0); NNT, 9 (7-13) 

Efficacy of anti-TNFα drugs 
(recommended doses) in 
combination with MTX 
compared with MTX alone in 
patients with insufficient 
responses to MTX 
ACR20: RR, 2 .6 (95% CI, 2.0 

5-3.31) 
ACR50: RR, 4 .13 (95% CI, 

2.59-6 .59) 
ACR70: RR, 4.14 (95% CI, 

Infusion Reactions: RR, 2.7 
(1.7-4.2); NNH, 9 (7-14) 

Malignancies: RR, 1.1 (0.4-
2.7); NNH, NS 

Mortality: RR, 1.3 (0.4-4.7); 
NNH, NS 

ETN vs. control treatment 

Withdrawal due to adverse 
event: RR, 0.7(0.5-0.9); 
NNH, -26 (-143 to -14)  

Total adverse event: RR, 1.0 
(0.9-1.1); NNH, NS 

Serious adverse event: RR, 
0.9 (0.5-1.6); NNH, NS  

Infections: RR, 1.0 (0.9-1.0); 
NNH, NS 

Serious infections: RR, 0.9 
(0.4-2.3); NNH, NS  

Infusion Reactions: RR, 5.1 
(2.9-8.8); NNH, 5(4-6) 

Malignancies: RR, 1.9 (0.6-
5.7); NNH, NS  

Mortality: RR, 1.5 (0.2-9.5); 
NNH, NS 

INF vs. control treatment 

Withdrawal due to adverse 
event: RR, 2.0 (1.3-3.1); 
NNH, 24 (17-41) 

Total adverse event: RR, 1.0 
(0.9-1.0); NNH, NS  

Serious adverse event: RR, 
1.4 (1.0-2.0); NNH, 31 (17-
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2.43-7.05) 

Efficacy of anti-TNFα drugs 
(recommended doses) plus 
MTX compared to MTX alone 
in patients with no previous 
resistance to MTX 
ACR20: RR, 1.15 (95% CI, 

1.07-1.22) 
ACR50: RR, 1.56 (95% CI, 

1.41-1.72) 
ACR70: RR, 1.77 (95% CI, 

1.52-2.05) 

167) 

Infections: RR, 1.2 (1.1-1.3); 
NNH, 10 (7-24) 

Serious infections: RR, 1.8 
(0.9-3.4); NNH, NS  

Infusion Reactions: RR, 2.7 
(1.7-4.2); NNH, 9 (7-14)  

Malignancies: RR, 2.6 (0.6-
11.6); NNH, NS 

Mortality: RR, 0.5 (0.2-1.4); 
NNH, NS 
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Author, Year: 
Bergman et al., 2010206 

Country and setting: 
Multinational 

Funding: 
Hoffmann La-Roche 

Aims of Review: 
ACR response between 
TCZ and other biologic 
agents in patients with 
rheumatoid arthritis 
who have inadequate 
response to disease-
modifying antirheumatic 
drugs 

Quality Rating: 
Fair 

Study design: 
Systematic review and meta-
analysis 

Number of Patients: 
10,419 

Studies Included: 
N = 18 
 

Characteristics of Included Studies: 
Double-blind, randomized, placebo 
controlled trials, 24 to 30 weeks 

Characteristics of Included 
Populations 
Adults with RA 

Characteristics of Interventions: 
RCTs - study duration of at least 6 
months; 

Study Results: 
Fixed-Effects Model Relative 
Risk (95% CrI) / Random-
Effects Model Relative Risk 
(95% CrI) 

Biologic agent vs.placebo, 
Fixed-Effects Model Relative 
Risk (95% CrI)  
ACR20 
TCZ: 2.0 (1.9-2.2)  
TNF- inhibitors :1.9 (1.7-2.1)  
ABA: 1.9 (1.7-2.1)  
RTX: 1.8 (1.5-2.2)  

ACR50 
TCZ: 3.5 (3.0, 4.0) 
TNF- inhibitors: 2.8 (2.4, 3.2) 
ABA: 2.7 (2.2, 3.3) 
RTX: 2.8 (1.8, 4.0) 

ACR70 
TCZ: 6.8 (4.9, 9.4) 
TNF- inhibitors: 3.8 (3.1, 4.8) 
ABA: 3.4 (2.5, 4.8) 
RTX: 4.3 (2.2, 8.9) 

Biologic agent vs.placebo, 
Random-Effects Model 
Relative Risk (95% CrI) 
ACR20 
TCZ: 2.1 (1.6-2.5) 
TNF:- inhibitors: 2.0 (1.7-2.3) 
ABA: 1.9 (1.4-2.3) 
RTX: 1.9 (1.3-2.5) 

ACR50 
TCZ: 3.6 (2.5, 5.0) 
TNF- inhibitors: 3.2 (2.5, 4.3) 
ABA: 2.7 (1.7, 4.0) 
RTX: 2.9 (1.5, 4.9) 

ACR70 
TCZ: 6.9 (4.5, 10.8) 

Adverse Events: 
NA 
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TNF- inhibitors: 4.0 (3.0, 6.0) 
ABA: 3.6 (2.2, 6.2) 
RTX: 4.4 (1.9, 10.5) 

Pairwise comparison of biologic 
agents 
ACR20 
TCZ vs.TNF- inhibitors 1.1 (1.0, 
1.2) / 1.1 (0.8, 1.3) 
TCZ vs.ABA 1.1 (1.0, 1.2) / 1.1 
(0.8, 1.6) 
TCZ vs.RTX 1.1 (0.9, 1.4) / 1.1 
(0.8, 1.7) 
ABA vs.TNF- inhibitors 1.0 (0.9, 
1.1) / 0.9 (0.7, 1.2) 
RTX vs.TNF- inhibitors 1.0 (0.8, 
1.2) / 1.0 (0.6, 1.3) 
RTX vs.ABA 1.0 (0.8, 1.2) / 1.0 

(0.7, 1.5) 

ACR50 
TCZ vs.TNF- inhibitors 1.3 (1.1, 
1.5) / 1.1 (0.7, 1.6) 
TCZ vs.ABA 1.3 (1.0, 1.6) / 1.3 
(0.8, 2.3) 
TCZ vs.RTX 1.3 (0.9, 1.9) / 1.2 
(0.7, 2.5) 
ABA vs.TNF- inhibitors 1.0 (0.8, 
1.2) / 0.9 (0.5, 1.3) 
RTX vs.TNF- inhibitors 1.0 (0.7, 
1.5) / 0.9 (0.5, 1.6) 
RTX vs.ABA 1.0 (0.7, 1.5) / 1.1 

(0.5, 2.1) 

ACR70 
TCZ vs.TNF- inhibitors 1.8 (1.2, 
2.6) / 1.7 (1.0, 2.8) 
TCZ vs.ABA 2.0 (1.3, 3.1) / 1.9 
(1.0, 3.6) 
TCZ vs.RTX 1.6 (0.7, 3.3) / 1.6 
(0.6, 4.0) 
ABA vs.TNF- inhibitors 0.9 (0.6, 
1.2) / 0.9 (0.5, 1.5) 
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RTX vs.TNF- inhibitors 1.1 (0.5, 
2.4) / 1.1 (0.4, 2.6) 
RTX vs.ABA 1.3 (0.6, 2.8) / 1.2 
(0.5, 3.2) 
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Author, Year: 
Bernatsky et al., 
2010207 

Country and setting: 
Study conducted in 
Canada - components 
are multinationals 

Funding: 
NR 

Aims of Review: 
a systematic review 
and synthesis of 
observational studies of 
TNF antagonists and 
infection risk. 

Quality Rating: 
Fair 

Study design: 
Systematic review and meta-
analysis 

Number of Patients: 
NR 

Studies Included: 
N = 7 
 

Characteristics of Included Studies: 
5 cohort and 2 nested case-control 
studies 

Characteristics of Included 
Populations 
Patients with RA and serious infections 

Characteristics of Interventions: 
Anti-TNFs 

Study Results: 
Anti-TNF therapy appeared to 
significantly increase risk of 
serious infection (pooled 
adjusted RR 
1.37, 95% CI, 1.18-1.60). 

Adverse Events: 
The summary RR, suggested 
about a 40% increased risk 
of serious infections in 
patients with RA exposed to 
TNF antagonists (RR, 1.37; 
95% CI, 1.18-1.60). 
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Author, year, country, 
funding: 
Bongartz, 2006, multinational, 
Mayo foundation, Abbott & 
Centocor208 

Study Design: 
Systematic literature search 
with meta-analysis 

Aims of the Review: 
• To assess extent to which 

anti-TNF antibody therapy 
may increase risk of serious 
infection and malignancies in 
pts with RA by performing a 
meta-analysis 

• To derive estimates of sparse 
harmful events occurring in 
randomized trials of anti-TNF 
therapy 

Number of Pts: 
5014 (9 trials) 

Studies included: 
• Keystone (2004) 
• St Clair (2004) 
• Furst (2003) 
• Lipsky (2000) 
• van de Putte (2003) 
• Weinblatt (2003) 
• Maini (1998) 
• van de Putte (2004) 
• Westhovens (2004) 

Characteristics of included 
studies: 
• RCTs of INF and ADA in 

which pts had ACR-
diagnosed RA and were 
randomized to anti-TNF vs. 
placebo (or anti-TNF 
antibody + traditional 
DMARD vs. placebo + 
traditional DMARD) 

• Both pt and observer were 
masked 

• Trial had to be at least 12 
wks in duration 

Characteristics of included 
populations: 
• Pts with an ACR diagnosis of 

RA who were randomized to 
receive Anti-TNF or placebo 

Characteristics of 
interventions: 
Anti-TNF (dosing varied) or 
Control 

• In pts with RA, anti-TNF 
treatment leads to increased 
risk of serious infections and 
a dose-dependent increased 
risk of malignancies.  Serious 
infections reported in 126 
anti-TNF- treated pts vs. 26 
control group pts (OR, 2.0; 
95% CI, 1.3-3.1) 

• Malignancies reported in 24 / 
3493 (0.8%) pts who 
received > 1 dose of anti-
TNF vs. 2 / 1512 (0.2%) pts 
on control 

• Pooled OR for malignancies 
in anti-TNF group vs. placebo 
group: 3.3 (95% CI, 1.2-9.1) 

• Number needed to harm was 
154 (95% CI 91-500) for 1 
additional malignancy within 
a treatment period of 6 to 12 
months.  For serious 
infections, the number 
needed to harm was 59 (39-
125) within a treatment 
period of 3 to 12 months 

 

Overall AEs reported:  
• Malignancy:  

Anti-TNF (23/3192) 
Control (3/1428) OR: 3.3 
(95% CI 1.2 – 9.1) 

• Serious Infections:  
Anti-TNF (126/3493) 
Control (26/1512) OR: 2.0 
(1.3-3.1) 

 

Publication Bias Assessed: 
Not reported 

Heterogeneity Assessed: 
Yes 

Standard Method of Study 
Appraisals: 
Yes 

Comprehensive Search 
Strategy: 
Yes - briefly describe in box: 
EMBASE, MEDLINE, Cochrane 
Library, and electronic 
abstracts of the annual 
scientific meetings both the 
European League Against 
Rheumatism and the American 
College of Rheumatology – 
through December 2005 

Quality Rating:  
Fair 
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Author, Year: 
Bongartz et al., 2009209 

Country and setting: 
Multinational 

Funding: 
Wyeth 

Aims of Review: 
To assess the risk of 
malignancy with ETN 

Quality Rating: 
Good 

Study design: 
Systematic review and meta-
analysis 

Number of Patients: 
3316 patients, 2244 who 
received ETN (contributing 2484 
person-years of follow-up) and 
1072 who received control 
therapy (1051 person-years). 

Studies Included: 
N = 9 (8 published, 1 
unpublished) 
 

Characteristics of Included Studies: 
RCTS at least 12 weeks long 

Characteristics of Included 
Populations 
Patients with RA 

Characteristics of Interventions: 
ETA vs. Control 

Study Results: Adverse Events: 
Malignancies in 26 patients 
in the ETN group (incidence 
rate (IR) 10.47/1000 person-
years) and 7 in the control 
group (IR 6.66/1000 person-
years). A Cox’s proportional 
hazards, fixed-effect model 
stratified by trial yielded a 
hazard ratio of 1.84 (95% CI, 
0.79-4.28) for the ETN group 
compared with the control 
group. 
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Author, year, country, 
funding: 
Clark, 2004210, International: 
Europe, U.S., Canada, 
Australia, Health 
Technology Assessment 
Programme (U.K.) 

Study Design: 
Systematic review and 
meta-analysis analysis 

Aims of Review: 
To review evidence on 
clinical benefits, hazards, 
and cost-effectiveness of 
AKA in adult RA pts 

Number of Pts: 
2,905 

Studies included: 
Efficacy Trials:  
• Bresnihan (1998) 
• Cohen (2001) 
• Cohen (2002) 
• Unpublished report by 

Amgen (2001; STN 
103950 Clinical 
Review; low-dose for 3 
mos) 

Safety Trial:  
• Fleischmann (2001) 

Characteristics of 
included studies: 
• RCTs (except 1) of 

AKA or AKA + MTX in 
pts with highly active 
RA 

• Fleischmann control 
arm consisted of 
placebo + DMARD txt 

Characteristics of 
included populations: 
• Mean ages 50s 
• Duration 6 mos to 10 

yrs 
• Majority had failed at 

least 1 DMARD and 
some were taking MTX 
up to trial start 

• Majority taking low-
dose steroids and 
NSAIDs 

Characteristics of 
interventions: 
• AKA alone:  
• AKA from 2.5 mg/day to 

Adjusted indirect comparisons 
with anti TNF agents (ETN, 
INF) suggested that AKA may 
be significantly less effective at 
relieving clinical symptoms 
than anti-TNF agents (-0.21; 
95% CI, -0.32 to -0.10)  

Adjusted indirect comparisons: 
• RD (95% CI) 
• TNF+MTX vs. MTX 0.37 

(0.28 to 0.45) 
• AKA+MTX vs. MTX 0.16 

(0.09 to 0.23) 
• AKA+MTX vs. TNF+MTX -

0.21 (-0.32 to -0.10) 
 

Withdrawals due to adverse events:  
• Control: 4.1% to 9% 
• AKA: 5% to 13% 

Specific adverse events:  
• SAEs: 

Control: 3.2% to 11.6% 
AKA: 4.4% to 12.8% 

• Malignancy:  
Control: 0% to 1.8% 
AKA: 0% to 1.1% 

• Injection Site Reactions:  
Control: 3% (low-dose study) to 33% 
AKA: 19.8% (low-dose study) to 73% 

• Any infection:  
Control: 13.3% (low-dose study) to 
50% 
AKA: 13.5% (low-dose study) to 
48.4% 

• Serious infections:  
Control: 0.4% to 1.4% 
AKA: 0.8% to 2.1% 

• Neutropenia:  
Control: 0% to 4% 
AKA: 0% to 9% 

• Antibodies to IL-1Ra:  
Control: 0% to 1.8% 
AKA: 0.9% to 5% 

 

Publication Bias Assessed: 
NR 

Heterogeneity Assessed:  Yes 

Standard Method of Study 
Appraisals: 
Yes 

Comprehensive Search 
Strategy: 
Yes  

Quality Rating:  
Good 
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150 mg/day 
• AKA + MTX: AKA 0.04 

mg/kg per day to 2.0 
mg/kg per day or fixed 
dose 100 mg/day 
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Author, Year: 
Devine et al., 2011211 

Country and setting: 
Multinational 

Funding: 
NR 

Aims of Review: 
efficacy of biologic 
disease-modifying 
antirheumatic drugs 
(DMARDs) vs.placebo 
with or without 
MTX, in treating 
rheumatoid arthritis. 

Quality Rating: 
Fair 

Study design: 
Systematic review and meta-
analysis 

Number of Patients: 
6 months: 11,589 
12 months: 6051 

Studies Included: 
6 months: 23 RCTs 
12 months: 10 RCTs 
 

Characteristics of Included Studies: 
RCTs at least 22 weeks outcomes 

Characteristics of Included 
Populations 
Patients with RA and and patient 
populations defined as DMARD-IR or 
MTX (MTX)-inadequate responders 

Characteristics of Interventions: 
Biologic DMARDs with or without MTX 
or other nonbiologic DMARDs, 
compared with placebo with or without 
MTX or other nonbiologic DMARDs 

Study Results: 
Log Odds Ratio Estimates for the 6-
Month and 12-Month Models by Drug 

6-month model 
Certolizumab μ1 2.60 0.44 1.83-3.59 1 
TCZ μ2 1.67 0.19 1.31-2.07 2 
RTX μ3 1.61 0.59 0.55-2.85 3 
INF μ4 1.57 0.27 1.03-2.10 4 
ETN μ5 1.43 0.25 1.00-2.00 5 
ADA μ6 1.37 0.22 0.94-1.83 6 
GOL μ7 1.36 0.38 0.64-2.14 7 
ABA μ8 1.16 0.27 0.61-1.68 8 
ANK μ9 0.98 0.28 0.47-1.58 9 
MTX 0.78 0.19 0.39-1.17 

Baseline disease duration 1 0.08 0.04 < 
0.01-0.18 
Baseline HAQ score 2 -0.45 0.53 -1.49-
0.63 
Variance 2 0.05 0.02 < 0.01-0.28 

12-month model 
Certolizumab μ1 2.02 0.44 1.16-2.83 1 
RTX μ2 1.95 0.90 0.47-4.00 2 
ADA μ3 1.37 0.28 0.83-1.89 3 
INF μ4 1.36 0.31 0.80-1.99 4 
ETN μ5 0.86 0.32 0.28-1.43 5 
ABA μ6 0.63 0.30 0.08-1.24 6 
MTX 0.84 0.21 0.42-1.26 

Baseline disease duration 1 0.10 0.04 < 
0.01-0.17 

Baseline HAQ score 2 0.46 0.78 -1.11-
1.89 

Variance 2 0.02 0.06 < 0.01-0.88 

Adverse Events: 
NR 
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Study  
Characteristics  

Characteristics of Included 
Studies  Results Adverse Events 

Assessments, Study 
Appraisals, and Quality 
Rating 

Author, year, country, 
funding: 
Gartlehner et al., 2006212 
US 

Study Design: 
META-ANALYSISanalysis 
(random effects model); 
systematic review 

Aims of the Review: 
To assess comparative efficacy 
and safety of biologic agents for 
RA 

Number of Patients: 
ADA: 2,354 
ETN: 1,151 
INF: 704 
AKA:1,039  
(#'s refer to 17 sudies used for 
adjusted indirect comparisons 
of efficacy) 

Studies included: 
• 26 controlled trials 
• 18 additional studies 

assessed safety 

Characteristics of included 
studies: 
• Often limited to 1 year of 

follow-up 
• Reported on DAS-28 
• Radiographic progression, 

functional capacity, and QOL 

Characteristics of included 
populations: 
• Narrowly defined populations 
• Mean age 53.4 
• 76% female 
• 89% caucasion 

Characteristics of 
interventions: 
• All efficacy studies except 1 

were funded by the 
pharmaceutical industry 

• All 12 weeks plus of duration 
(for observational studies it 
was 3 months or greater and 
100 or more patients) 

Adjusted indirect comparison 
indicate no significant 
differences in efficacy 
between antiTNF drugs 

• Anti-TNF drugs appear to be 
more efficacious than AKA 
but do not differ among each 
other. Inddirect comparisons 
of INF and of anti-TNF drugs 
as a class compared to AKA 
yielded a statistically 
significant greater efficacy 
on ACR 20 [RR 0.58 (95%CI 
0.38-0.90) and RR 0.61 
(95% CI 0.39-0.96), 
respectively], but not ACR 
50 

• Few studies assessed 
longterm radiographic 
outcomes. In general, rate of 
radiographic progression 
was significantly lower in 
patients treated with 
biologics than in placebo-
treated patients, regardless 
of concomitant DMARD 
therapy. Similarly, QoL 
improved significantly for 
patients treated with 
biologics 

Because of lack of sound long-
term safety data, evidence is 
insufficient to draw firm 
conclusions about 
comparative safety of 
biologics 

• Higher rates of injection site 
reactions for AKA than ADA 
and ETN (56% vs. 19% vs. 
25%) 

 

Publication Bias Assessed: 
Yes 

Heterogeneity Assessed: 
Yes 

Standard Method of Study 
Appraisals: 
Yes 

Comprehensive Search 
Strategy: 
Yes - briefly describe in box: 
Searched Medline, Embase, 
Cochrane and International 
Pharmaceutical Abstracts from 
1980-2006. Also explored 
CDER database. 

Quality Rating:  
Good 
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Study Characteristics, 
Quality Rating Study Information Study Characteristics  Results Adverse Events 

Author, Year: 
Gaujoux-Viala et al., 
2010213 

Country and setting: 
NR 

Funding: 
NR 

Aims of Review: 
To analyze the 
literature on the efficacy 
on signs and 
symptoms, disability 
and structure, of oral 
DMARDS and to 
assess safety, with a 
special focus on 
cancers and infections 

Quality Rating: 
Fair 

Study design: 
Systematic Review and Meta-
analysis 

Number of Patients: 
Efficacy studies: 14, 159 
Adverse event studies: NA 

Studies Included: 
Efficacy studies: 97 
Safety studies: 39 
 

Characteristics of Included Studies: 
RCTs reporting the efficacy on signs 
and symptoms, disability and/or 
structure of oral DMARDs vs.placebo 
(except for MTX) or other nonbiologic 
DMARDs, in patients with RA 
*from online supplemental material 

Characteristics of Included 
Populations 
Patients with RA 

Characteristics of Interventions: 
MTX:  
• 17 studies 
• 4,147 patients 
• age: 49.7±3.4 
• % female: 72.4 
• disease duration, yrs: 6.7±4.5 

LEF: 
• 9 studies 
• 3,617 patients 
• age: 54.3±4.2 
• % female: 74.5 
• disease duration, yrs: 6.3±2.5 

SSZ:  
• 22 trials 
• 2,813 patients 
• age: 52.1±4.0 
• % female: 68.8 
• disease duration, yrs: 5.6 ± 3.6 

Hydroxychloroquine:  
• 20 studies 
• 2,182 patients 
• age: 45.5±6.0 
• % female: 73.5 
• disease duration, yrs: 3.8±3.0 
 

Study Results: 
MTX vs. LEF 
SJC (4 studies, 1889 patients): 
Standardized Response Mean 
(SRM), 0.09 (95% CI, −0.12-
0.30) 

Pain (4 studies, 1475 patients): 
SRM, −0.04 (95% CI, −0.33-
0.26) 

Disability (4 studies, 1,465 
patients): SRM, −0.09 (95% CI, 
−0.30-0.11)  

ACR20 response (4 studies, 
1889 patients): OR, 1.04 (95% 
CI, 0.60-1.79) 

Structure (2 studies, 895 
patients): SRM, 0.03 (95% CI, 
−0.10-0.16) 

MTX vs. SSZ 
SJC (2 studies, 206 patients): 
SRM, 0.59 (95% CI, −1.96-
3.15) 

Disability (2 studies, 
208 patients): SRM, 0.62 (95% 
CI, −0.86-2.10) ACR50 
response (2 studies, 193 
patients): OR, 1.57 (95% CI, 
0.82-3.00) 

MTX monotherapy vs. MTX 
combo, DMARD naive  

No significant advantage of 
combo with MTX vs. 

MTX monotherapy for pain, 
Health Assessment 
Questionnaire, or ACR20, 50, 
or 70 

Adverse Events: 
MTX monotherapy vs. MTX 
combo, DMARD naïve 

Withdrawals due to lack of 
efficacy or toxicity were 
similar in both groups: RR, 
1.16 (95% CI, 0.70-1.93) 

MTX monotherapy vs. MTX 
combos, DMARD inadequate 
responders 

8 trials show insignificant 
differences in withdrawals 
between MTX combo and 
monotherapy.  

One exception: O’Dell’s 
study of 102 DMARD 
inadequate responders. The 
combo of MTX + SSZ and 
hydroxychloroquine showed 
fewer withdrawals than MTX 
alone: RR, 0.30 (95% CI, 
0.14 to 0.65). 
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Study Characteristics, 
Quality Rating Study Information Study Characteristics  Results Adverse Events 

ACR20: OR, 0.53 (95% CI, 
0.21-1.33) 
• MTX monotherapy vs. MTX 

combos, DMARD inadequate 
responders 

• SJC (3 studies): SRM, −0.78 
(95% CI, −1.30 to −0.25) 

• Pain (3 studies): SRM, −0.64 
(95% CI, −1.01 to −0.28) 

• HAQ (3 studies) SRM, −1.21 
(95% CI, −2.07 to −0.36) 

ACR20 (2 studies): RR, = 0.26 
(95% CI, 0.16 to 0.40) 

SSZ monotherapy vs. SSZ 
combo 

In 6 trials (657 patients), no 
significant difference for SJC, 
function, or ACR20, 50 or 70. 
Significant finding: Structural 
damage (1 trial) favoring the 
combination 
MTX+SSZ+hydroxychloro-
quine: SRM, −1.70 (95% CI, 
−2.03 to −1.37)25  

Pain (1 trial) favoring SSZ 
monotherapy: SRM, 4.10 (95% 
CI, 2.91-5.29) 

  



Evidence Table 2. Systematic reviews and meta-analyses (continued) 

E-448 
 

Study  
Characteristics  

Characteristics of Included 
Studies  Results Adverse Events 

Assessments, Study 
Appraisals, and Quality 
Rating 

Author, year, country, 
funding: 
Hochberg et al., 2003214 
Multinational 
NR 

Study Design: 
Systematic review and 
indirect comparisons 

Aims of the Review: 
Differences in efficacy of 
TNF alpha blocking 
agents, as measured by 
rate ratios for American 
College of Rheumatology 
(ACR) 20/50/70 
responses, in patients 
with RA with an 
incomplete response to 
methotrexate. 

Number of Patients: 
1053 
380 placebo 
673 active 

Studies included: 
• Maini et al. 1999 
• Lipsky et al. 2000 
• Weinblatt et al 1999 
• Weinblatt et al. 2003 

Characteristics of included 
studies: 
Placebo controlled, double blind, 
randomised clinical trials of at least 
24 weeks’ 

Characteristics of included 
populations: 
NR- assuming that it is adults with 
active RA with lack of response to 
MTX 

Characteristics of interventions: 
the addition of TNF blocking agents 
(INF, ETN and ADA) to methotrexate 
in a "step-up" strategy  

Indirect comparisons, Relative 
Risk (95% CI) 
• ETNnercept vs. adalimumab 

ACR 20 1.10 (0.57 to 2.12) 
2.60 (0.35 to 19.0)  

• Infliximab vs. adalimumab 
1.07 (0.66 to 1.73) 1.35 
(0.47 to 3.85)  

• ETNnercept vs. infliximab 
1.03 (0.49 to 2.18) 1.92 
(0.22 to 17.0)  

 

NR Publication Bias Assessed: 
NR 

Heterogeneity Assessed: 
Yes 

Standard Method of Study 
Appraisals: 
NR 

Comprehensive Search 
Strategy: 
Yes - briefly describe in box 

Quality Rating:  
Fair 
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Study 
Characteristics Study Design 

Results 

Adverse Events  Quality Comments 

Author: 
Kirwan, 2009215 

Country and 
setting: 
Multi-national 

Funding: 
Chochrane 
Collaboration 
 

Study design: 
Systematic Review and 
meta-analyses 

Overall study N: 
1414 

Study aims: 
To perform a systematic 
qualitative review of studies 
evaluating glucocorticoid 
efficacy in inhibiting the 
progression of radiological 
damage in rheumatoid 
arthritis. 
 

Main results: 
• Comparison 1. 

Glucocorticoids vs. 
comparator 

• Erosion outcomes refer to 
erosion scores expressed as 
percentage of max possible 
score for method used by 
individual studies. 

• Outcome 1. SMD in 
progression of erosion 
scores = 0.40 in favor of 
glucocorticoids (95% CI 
0.27, 0.54) (from abstract) 

• Outcome 2. Change in 
erosions at 1 year as 
proportion of maximum score 
(N = 15, # of Participants = 
1421) SMD = 0.39 (95% CI, 
0.27, 0.52) in favor of 
glucocorticoids 

• Outcome 3. Erosions at 1 
year, data from 1 & 2 year 
studies (N = 10, # of 
partcipants = 940) SMD = -
0.43 (95% CI, -0.62, -0.23) in 
favor of glucocorticoids 

• Outcome 4> Erosions at 2 
years, data from 1 & 2 year 
studies (N = 10, # of 
participants = 967) SMD = -
0.40 (95% CI, -0.56, -0.24) in 
favor of glucocorticoids 

• Outcome 5. Joint Space 
Narrowing at 1 year as a 
proportion of maximum score 
(n = 6, # of participants = 
711) SMD = -0.27 (95% CI, -
0.50, -0.04) in favor of 
glucocorticoids 

Review based on focused question of 
interest: 
Yes 

Did search strategy employ 
comprehensive, systematic literature 
search? 
Yes 
A search ofMEDLINE (from1966 to 22 
February 2005) and Cochrane Central 
Register of Controlled Trials was 
undertaken, using terms ’corticosteroids’ 
and ’rheumatoid arthritis’ expanded 
according to Cochrane Collaboration 
recommendations. Identified abstracts 
were reviewed and appropriate reports 
obtained in full. Additional reports were 
identified from reference lists and from 
expert knowledge. 

Eligibility criteria clearly described? 
Yes 
Randomized controlled or cross-over trials 
in adults with a diagnosis of rheumatoid 
arthritis in which prednisone or a similar 
glucocorticoid preparation was compared 
to either placebo controls or active controls 
(i.e. comparative studies) and where there 
was evaluation of radiographs of hands, or 
hands and feet, or feet by any 
standardised technique. Eligible studies 
had at least one treatment arm with 
glucocorticoids and one without 
glucocorticoids. 

Review studies independently reviewed 
by at least 2 persons? 
Yes 

Standard method of critical appraisal 
before including? 
Yes 

Comments: 
• Sensitivity analyses looked at 

several different ways of 
combining studies, and in all 
cases a similar benefit for 
glucocorticoid therapy was 
demonstrated (concomitant 
medication, length of study, 
when only low dose steroid 
studies were included, when 
step-down glucocorticoids were 
used, etc.) 

• Total of 14 comparisons, each 
with multiple outcomes, reported 
in review. Comparison 1 was 
abstracted; others have not been 
abstracted. The comparisons 
are: 
Comp 1. Glucocorticoids vs 

comparator 
Comp 2. Glucocorticoids + 

DMARD + NSAID vs 
DMARD + NSAID 

Comp 3. Glucocorticoids vs 
NSAID 

Comp 4. Oral low dose 
Glucocorticoids + DMARD + 
NSAID vs DMARD = NSAID 

Comp 5. Step down 
Glucocorticoids + DMARD + 
NSAID vs DMARD = NSAID 

Comp 6. Studies with less than 
26 week of Glucocorticoid 
treatment 

Comp 7. Studies with more than 
26 weeks of Glucocorticoid 
treatment 

Comp 8. Glucocorticoids vs 
comparator using modelled 
SDs 
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Study 
Characteristics Study Design 

Results 

Adverse Events  Quality Comments 
• Outcome 6. Joint Space 

Narrowing at 2 years as a 
proportion of maximum score 
(N = 4, # of participants - 
512) SMD = -0.31 -(95% CI, 
-0.51, -0.11) in favor of 
glucocorticoids 

• Outcome 7. Joint Space 
Narrowing at 1 year data 
from 1 & 2 year studies (N = 
4, # of participants = 473). 
SMD -0.22 (-0.51, 0.07) 

• Outcome 8. Joint Space 
Narrowing at 2 years data 
from 1 & 2 year studies (N = 
3, # of participants = 345) 
SMD = -0.28 (95% CI, -0.57, 
0.01) 

• Outcome 9. Proportion of 
patients progressing at year 
1 (N = 4, # of participants = 
261). Risk Ratio = 0.60 (95% 
CI, 0.48, 0.74), in favor of 
glucocorticoids 

Adverse events: 
• NR 

 Comp 9. Glucocorticoids vs 
comparators using only 
studies with modelled SDs 

Comp 10. Glucocorticoids vs. 
comparator using original 
SDs in studies with 
modelled SDs 

Comp 11. Glucocorticoids vs 
comparator sensitivity 
analyses by quality 
standards - Concealed 
treatment 

Comp 12. Glucocorticoids vs. 
comparator sensitivity 
analyses by quality 
standards - Blinding of 
Patients 

Comp. 13 Glucocorticoids vs 
comparator sensitivity 
analyses by quality 
standards - Intention to 
Treat 

Comp 14. Glucocorticoids vs 
comparator sensitivity 
analyses by quality 
standards - Blinded 
Assessors 
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Quality Rating Study Information Study Characteristics  Results Adverse Events 

Author, Year: 
Kuriya et al., 2010216 

Country and setting: 
NR 

Funding: 
NR 

Aims of Review: 
To examine the efficacy 
of MTX monotherapy 
compared with 
combination therapy 
with a biologic when 
used as initial tx in early 
RA (ERA) pts. 

Quality Rating: 
Good 

Study design: 
Systematic Review and Meta-
analysis 

Number of Patients: 
2,763 

Studies Included: 
N = 7 
 

Characteristics of Included Studies: 
Included studies were double-blind, 
randomised, active-comparator, 
controlled clinical trials that studied the 
efficacy of initial combination therapy 
(MTX + biologic) compared with MTX 
monotherapy in adult pts with clinically 
active ERA 

Characteristics of Included 
Populations 
Pts were adults with clinically active 
ERA, defined as disease duration < 3 
years, and with no or minimal previous 
exposure to MTX (≤ 4 weeks). 
Previous treatment with 
corticosteroids, SSZ or 
hydroxychloroquine/chloroquine was 
permitted. 

Characteristics of Interventions: 
3 INF trials: 3 mg/kg, q 8 weekly 
2 ADA trials: 40 mg, q 2 weekly 
1 ETN trial: 50 mg, q weekly 
1 ABA trial: 10 mg/kg, q 4 weekly 

Study Results: 
Clinical Remission (Combo vs. 
Monotherapy, RR, (95% CI): 
1.74 (1.54-1.98) 
Radiographic Non-progression 
(Combo vs. Monotherapy, RR, 
(95% CI): 1.30 (1.01-1.68) 

Adverse Events: 
NA 
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Quality Rating Study Information Study Characteristics  Results Adverse Events 

Author, Year: 
Leombruno et al., 
2009217 

Country and setting: 
multi-national 

Funding: 
NR 

Aims of Review: 
To evaluate the safety 
of biological treatments 
for RA using results 
from RCTs 

Quality Rating: 
Fair 

Study design: 
Meta-analysis 

Number of Patients: 
8,808 

Studies Included: 
N = 18 
 

Characteristics of Included Studies: 
The study must be an RCT with more 
than 30 patients randomly assigned to 
either an anti-TNF or a control group 
(non-DMARD or placebo) over a 
minimum of 10 wks. A Jadad score of 
≥ 2 was required and tx arms of 
combination biological therapies were 
excluded. 

Characteristics of Included 
Populations 
Patients with RA 

Characteristics of Interventions: 
ADA:  
• 6 trials 
• doses: 20-80 mg every wk or 20-80 

mg every other wk 
• all but 1 on background of MTX or 

other DMARD. 

ETN:  
• 7 trials 
• doses: 10-25 mg twice per wk 
• 2 on background MTX  
• 1 on background SSZ 

INF:  
• 5 trials 
• doses: 1-10 mg/kq every 4 wks or 3-

10 mg/kg every 8 wks 
• all on background of MTX 

Study Results: Adverse Events: 
Death, OR (CI)  
ADA: 2.04 (0.64 - 6.51) 
ETN: 2.34 (0.67 - 8.12)  
INF: 0.62 (0.21 - 1.79) 
Anti-TNF: 1.39 (0.74 - 2.62) 

Serious adverse events, OR 
(CI)  
ADA: 1.12 (0.86 - 1.45) 
ETN: 1.04 (0.73 - 1.47) 
INF: 1.17 (0.86 - 1.59) 
Anti-TNF: 1.11 (0.94 - 1.32) 

Serious infections, OR (CI)  
ADA: 1.53 (0.83 - 2.81) 
ETN: 0.89 (0.56 - 1.42) 
INF: 1.46 (0.86 - 2.47) 
Anti-TNF: 1.21 (0.89 - 1.63) 

Lymphomas, OR (CI)  
ADA: 1.07 (0.28 - 4.09) 
ETN: 1.42 (0.27 - 7.61) 
INF: 1.42 (.27 - 7.62) 
Anti-TNF: 1.26 (0.52 - 3.06) 

Non-cutaneous cancers and 
melanomas, OR (CI)  
ADA: 1.37 (0.49 - 3.89) 
ETN: 1.11 (0.42 - 2.96) 
INF: 1.70 (0.39 - 7.32) 
Anti-TNF: 1.31 (0.69 - 2.48) 

Non-melanoma skin cancers, 
OR (CI)  
ADA: 1.37 (0.49 - 3.89) 
ETN: 1.03 (0.38 - 2.77) 
INF: 1.70 (0.39 -7.32) 
Anti-TNF: 1.27 (0.67 - 2.42) 
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Assessments, Study 
Appraisals, and Quality 
Rating 

Author, year, country, 
funding: 
Maetzel, et al. 2000218 
Multinational Arthritis and 
Autoimmunity Research 
Centre, Aventis Canada, Inc. 

Study Design: 
Meta-analysis 

Aims of Review:  
To summarize evidence on 
treatment withdrawal rates 
reported in observational 
studies and RCTs of MTX, 
SSZ, HCQ (and parenteral 
gold) among RA patients.  

Number of Pts: 
Cannot determine 

Studies included:  
159 studies (71 RCTs, 88 
observational studies) (159 
satisfied screening criteria; 110 
studies included in meta-
analysis)  

Characteristics of included 
studies:  
Studies reporting information 
on number of patients 
withdrawing 

Characteristics of included 
populations: 
RA Patients being treated with 
MTX, parenteral gold (GST), 
SSZ, and HCQ 

Characteristics of 
interventions: 
MTX, GST, SSZ, and HCQ 

RA patients stay significantly 
longer on MTX than on other 
DMARDs. (Higher % stay on 
MTX vs. SSZ because of 
toxicity [RR 1.68, P < 0.0001]). 
Majority of withdrawals from 
SSZ and HCQ result from lack 
of efficacy. Withdrawal rates 
similar in observational studies 
vs RCTs. 

See main results Publication Bias Assessed: 
NR 

Heterogeneity Assessed: 
NR 

Standard Method of Study 
Appraisals: 
Yes 

Comprehensive Search 
Strategy: 
Yes  

Quality Rating:  
Fair 
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Author, Year: 
Martinez Lopez et al., 
2009219 

Country and setting: 
Multinational 

Funding: 
Abbott Immunology 

Aims of Review: 
To analyze the safety of 
MTX in RA regarding 
the reproductive 
system. 

Quality Rating: 
Fair 

Study design: 
Systematic Review 

Number of Patients: 
366 

Studies Included: 
N = 6 
 

Characteristics of Included Studies: 
RCTs, cohort studies, longitudinal 
observation studies and surveys 

Characteristics of Included 
Populations 
RA patients who were 18 years or 
older; using MTX at doses usually 
taken in rheumatology (7.5-25 mg/w) 

Characteristics of Interventions: 
No true cohorts, only descriptions of 
cases obtained from retrospective 
clinical record searches or from 
surveys. The studies reported 
outcomes on male or female fertility; 
pregnancy complications; 
malformations, miscarriages, induced 
abortions, still births and breast feeding 
complications 

Study Results: 
There were 101 MTX exposed 
pregnancies in the studies. The 
pooled outcomes (elective 
abortions not included) 
demonstrated: 19 miscarriages 
(23% of preganancies); 55 live 
births (66% of preganancies) 
and 5 of these had neonatal 
malformations (5% of 
pregnancies). The rate of 
induced abortions is 18%. No 
study filled the selection criteria 
for MTX and lactation or male 
fertility. However, there were 
case reports that generated 
possible indirect evidence of 
MTX in human breast milk and 
and reversible infertility. 

Adverse Events: 
N/A 
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Study 
Characteristics Study Design 

Results 

Adverse Events  Quality Comments 

Author: 
Mertens, 2009220 

Country and 
setting: 
Multi- 
national (Europe, 
USA, Canada, 
Australia) 

Funding: 
Internal sources:  
• Minneapolis 

VA Medical 
Center 

• NIH CTSA 
Award 1 KL2 
RR024151-01 
(Mayo Clinic 
Center for 
Clinical and 
Translational 
Research) 

• National 
Institute of 
Health  

External sources:  
• No sources of 

support 
supplied 

 

Study design: 
Systematic review and 
meta-analysis 

Overall study N: 
• N = 2872 (788 placebo, 

2084 ANK) in 
systematic review 

• Data not presented for 
26 randomized pts (7 
placebo, 19 ANK); 
therefore, N = 2846 
(781 placebo, 2065 
ANK) for analysis 

Study aims: 
1. What is the clinical 

effectiveness of 
Anakinra for the 
treatment of RA in 
terms of:  
a. relieving symptoms? 
b. delaying disease 

progression? 
2. What are the risks 

(frequency and 
severity of adverse 
events) associated 
with Anakinra 
treatment in these 
patients? 

Main results: 
Result 1.   
• ANK (< 50 mg/day ) vs. Placebo, Risk 

Ratio (M-H, Fixed, 95% CI) 
• ACR 20: 1.38 (1.01, 1.89) 
• ACR 50: 3.37 (0.82, 13.77) 
• ACR 70: 4.45 (0.26, 76.62) 
• Withdrawals: 0.85 (0.62, 1.18) 
• Mean Difference (IV, Fixed, 95% CI) 
• Change in pain VAS score: 0.85 (0.62, 

1.18) 
• Change in HAQ score: -0.2 (-0.33, -0.07) 
• Change is ESR: -10.0 (-15.67, -4.33)(1 

study) 
• Change in CRP: -0.9 (-1.64, -0.16) (1 

study) 
• Change in Larsen score: -2.80 (-5.47, -

0.13) 

Result 2. 
• ANK (50 - 150 mg/day ) vs. Placebo, Risk 

Ratio (M-H, Fixed, 95% CI) 
• ACR 20: 1.61 (1.32, 1.98) 
• ACR 50: 2.51 (1.56, 4.03) 
• ACR 70: 3.71 (1.44, 9.57) 
• Withdrawals: 1.04 (0.86, 1.27) 
• Mean Difference (IV, Fixed, 95% CI) 
• Change in pain VAS score: -0.10 (-0.15, -

0.04)  
• Change in HAQ score: -0.19 (-0.30, -

0.09) 
• Change is ESR: -10.04 (12.75, -7.33) 
• Change in CRP: -0.6 (-1.26, 0.06) 

(results from 1 study only) 
• Change in Larsen score: -2.45 (-4.53, -

0.36) 

Adverse events: 
• ANK (50 - 150 mg/day ) vs.  
• Placebo, Risk Ratio (M-H, Fixed, 95% CI) 

Review based on focused 
question of interest: 
Yes 

Did search strategy employ 
comprehensive, systematic 
literature search? 
Yes 
Searched Cochrane Central 
Register of Controlled Trials, 
MEDLINE (1950 to JanuaryWeek 
4 2008), EMBASE (1980 to 2008), 
and CINAHL (1982 to November 
2007); also reviewed reference 
lists of identified publications, 
including previous meta-analyses, 
to identify any additional 
studies/citations; further 
information was sought from 
authors/industry if  needed. 

Eligibility criteria clearly 
described? 
Yes 

Review studies independently 
reviewed by at least 2 persons? 
Yes 

Standard method of critical 
appraisal before including? 
Yes 
 

Comments: 
• Due to large variability in doses, 

2 groups were created for 
analysis: data from doses < 50 
mg/day of ANK and data from 
doses 50 to 150 mg/day. This 
was clinical decision based on 
fact that recommended daily 
dose is 100 mg daily. 

• One of 5 included studies 
separted during analysis 
because of design differences 
(included another biologic).  

• Pain VAS and radiographic 
scales and CRP were reported 
in just 1 of 5 studies. 
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Study 
Characteristics Study Design 

Results 

Adverse Events  Quality Comments 
• Infections: 1.08 (0.80, 1.45) 
• Serious Infections: 3.15 (0.81, 12.20) 
• Adverse Events: 1.05 (0.94, 1.17) 
• Serious Adverse Events: 1.04 (0.70, 

1.56) 
• Injection site reactions: 2.45 (2.17, 2.77) 
• Deaths: 1.01 (0.11, 9.04) 
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Author, Year: 
Nam et al., 2010221 

Country and setting: 
Multinational 

Funding: 
NR 

Aims of Review: 
To review the evidence 
for the effi cacy and 
safety of biological 
agents in patients with 
rheumatoid arthritis 
(RA) to provide data to 
develop treatment 
recommendations by 
the European League 
Against Rheumatism 
(EULAR) Task Force 

Quality Rating: 
Fair 

Study design: 
Systematic review and meta-
analysis 

Number of Patients: 
NR 

Studies Included: 
87 articles and 40 abstracts 
 

Characteristics of Included 
Studies: 
For efficacy 1)double-blind 
randomised controlled trials (RCTs); 
(2) trials of ≥6 months’ duration; 
(3) studies with ≥ 50 patients; 
(6) publications in English. And for 
safety (1) registries and 
observational studies; (2) inclusion 
of a control group; (3) report of 
incidence of events in the context of 
population-based expected 
incidences 

Characteristics of Included 
Populations 
Patients with RA 

Characteristics of Interventions: 
Studies evaluating 1 of the 9 
biological DMARDs 

Study Results: 
Efficacy - # of patients 
withdrawn for lack of efficacy 
• TNF inhibitors 5 studies 

n = 882 RR, 0.25 (95% CI, 
0.13-0.48) P = 0.0001  

• Sulfasalazine 5 studies 
n = 434 RR, 0.45 (95% CI, 
0.23-0.89) P = 0.02  

• Gold salts 2 studies n = 320 
RR, 0.25 (95% CI, 0.11-0.53) 
P = 0.0003  

• Leflunomide 1 study n = 190 
RR, 0.44 (95% CI, 0.23-0.83) 
P = 0.01  

• All DMARDs 12 studies 
n = 1081 RR, 0.39 (95% CI, 
0.27-0.57) P = 0.00001 

• All treatment 18 studies 
n = 2148 RR, 0.35 (95% CI, 
0.25-0.49) P = 0.00001  

 

Adverse Events: 
Toxicity - Withdrawals for 
adverse events 
• TNF inhibitors 5 studies 

n = 882 RR, 2.20 (95% CI, 
0.82-5.91) P = 0.12 NNT/NNH, 
0.25 

• Sulfasalazine 5 studies 
n = 434 RR, 1.76 (95% CI, 
0.98-3.14) P = 0.06 NNT/NNH, 
0.93 

• Gold salts 2 studies n = 320 
RR, 2.34 (95% CI, 1.10-4.97) 
P = 0.03 NNT/NNH, 0.79 

• Leflunomide 1 study n = 190 
RR, 3.86 (95% CI, 1.20-12.39) 
P = 0.02 NNT/NNH, 0.45 

• All DMARDs 12 studies 
n = 1081 RR, 2.32 (95% CI, 
1.55-3.47) P = 0.0001 
NNT/NNH, 0.86 

• All treatment 18 studies 
n = 2148 RR, 2.33 (95% CI, 
1.61-3.37) P = 0.00001 
NNT/NNH, 0.62 
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Study  
Characteristics  

Inclusion and Exclusion 
Criteria  

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes 

Author, year, country, 
funding: 
Osiri et al., 2002142 
Multinational  
Cochrane Collaboration 

Study Design: 
Systematic review of RCTs and 
CCTs 

Aims of the Review: 
• To determine efficacy and 

toxicity of LEF compared to 
placebo or other DMARDs in 
txt of RA 

• META-ANALYSIS-analysis 
stratified comparison 
between LEF and Placebo or 
other DMARDs by outcomes 
at different length of txts 

Number of Pts: 
1,144 LEF 
312 to Placebo 
680 to MTX 
132 to SSZ 
Only 920 used in meta-
analysis-analysis  

2 yr extension:  
LEF:158 
SSZ: 60 
MTX 101 

Studies included: 
• 6 trials 

Characteristics of included 
studies: 
• Randomized, double-blind, 

placebo and/or active 
controlled 

Characteristics of included 
populations: 
• All with active RA 

Characteristics of 
interventions: 
• 5,10 or 25 mg/d vs. placebo 

or MTX or SSZ 

LEF significantly better than 
placebo at 6,12 and 24 mos.  

• LEF vs. MTX 
• ACR 20: Significantly more 

responders for MTX than 
LEF at 12 mos; OR: 1.43 
(1.15-1.77) 

• No significant differences at 2 
yrs but more responders with 
MTX than with LEF; OR, 
1.28 (0.98-1.67) 

• ACR 50, ACR 70: differences 
in ACR 50/70 repsonses 
between LEF and MTX were 
NS 

 

Total withdrawals lower in LEF 
group (10% greater than 
Placebo (70/416 vs. 18/311)); 
LEF not diff in efficacy and 
tolerability than MTX and SSZ, 
except that LEF was more 
efficaious than SSZ at 24 mos; 
AEs+ GI sympotms, elevated 
liver funcitn tests, alopecia, and 
infections 

Publication Bias Assessed: 
NR 

Heterogeneity Assessed: 
Yes 

Standard Method of Study 
Appraisals: 
Yes 

Comprehensive Search 
Strategy: 
Yes  

Quality Rating:  
Good 
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Quality Rating Study Information Study Characteristics  Results Adverse Events 

Author, Year: 
Osiri et al., 2009222 

Country and setting: 
Multinational 

Funding: 
Cochrane Collaboration 

Aims of Review: 
To determine the 
efficacy and toxicity of 
LEF (monotherapy or 
combined with another 
DMARD) compared to 
placebo or 
other DMARDs in the 
treatment of RA. 

Quality Rating: 
Good 

Study design: 
Systematic Review and meta-
analyses 

Number of Patients: 
NR 

Studies Included: 
N = 33 
 

Characteristics of Included Studies: 
All randomized controlled trials (RCTs) 
or controlled clinical trials 
(CCTs) comparing LEF as 
monotherapy or in combination 
with another DMARD to placebo or 
other DMARDs. 

Characteristics of Included 
Populations 
Patients were at least 18 yrs old, had a 
clinical diagnosis of RA according to 
the ACR 1987 revised criteria, and had 
active disease as shown by these 
outcomes: 
1) number of 10der joints; 
2) number of swollen joints; 
3) duration of morning stiffness; 
4) acute phase reactants. 

Characteristics of Interventions: 
Studies comparing LEF treatment (as 
monotherapy or in 
combination with other DMARDs) at a 
dose of 20 to 25 mg/day (with or 
without a loading daily dose of 100 mg 
given in the first 
1 to 3 days) with placebo or other 
DMARDs were included. The duration 
of treatment in the trials must have 
been at least 3 mos (or 12 wks). 

Study Results: 
ACR20, Risk Ratio (M-H, 
Fixed, 95% CI) 
• LEF vs. MTX, at 3 mos: 0.96 

(0.84-1.10) 
• LEF vs. MTX, at 4 mos: 0.95 

(0.50-1.81) 
• LEF vs. MTX, at 6 mos (24 

wks): 0.96 (0.87-1.06) 
• LEF vs. MTX, at 12 mos: 

1.08 (0.75-1.55) 
• LEF vs. MTX, at 2 yrs: 1.05 

(0.81-1.37) 
• LEF vs. SSZ, at 6 mos: 1.03 

(0.83-1.28) 
• LEF vs. SSZ, at 12 mos: 

1.03 (0.83-1.29) 
• LEF vs. SSZ, at 24 mos: 

0.73 (0.57-0.93) 
• LEF+MTX vs.MTX, at 24 

wks: 0.42 (0.29-0.63) 
• LEF+SSZ vs. placebo+SSZ, 

at 24 wks: 0.96 (0.49-1.88) 
• LEF vs. anti-TNF+MTX, at 

24 wks: 1.14 (0.97-1.34) 
• Lef+ADA vs. ADA, at 12 wks: 

0.83 (0.69-0.99) 

ACR50, Risk Ratio (M-H, 
Fixed, 95% CI) 
• LEF vs. MTX, at 12 mos: 

0.86 (0.52-1.44) 
• LEF vs. MTX, at 2 yrs: 0.82 

(0.60-1.10) 
• LEF vs. SSZ, at 6 mos: 0.92 

(0.64-1.31) 
• LEF vs. SSZ, at 12 mos: 

0.93 (0.63-1.36) 
• LEF vs. SSZ, at 24 mos: 

0.48 (0.28-0.80) 

Adverse Events: 
Total withdrawals, Risk Ratio 
(M-H, Fixed, 95% CI)  
• LEF vs.SSZ, at 6 mos: 

0.75 (0.53-1.07) 
• LEF vs.SSZ, at 12 mos: 

1.07 (0.43-2.63) 
• LEF vs. SSZ, at 24 mos: 

0.79 (0.39-1.59) 
• LEF vs. MTX, at 12 mos: 

1.26 (1.08-1.48) 
• LEF vs. MTX, at 2 yrs: 

1.15 (0.83-1.61) 
• LEF + MTX vs. MTX, at 
• 24 wks: 0.93 (0.60-1.43) 
• LEF + SSZ vs. placebo + 

SSZ, at 24 wks: 1.34 
(0.77-2.34) 

• LEF/LEF+ MTX vs. 
placebo/Lef + MTX, at 48 
wks: 1.4 (0.65-3.00) 

• LEF + MTX vs. MTX, at 3 
• mos: 0.75 (0.39-1.43) 
• LEF+ MTX vs. MTX, at 24 

mos: 1.25 (0.52,-3.01) 

Withdrawals due to adverse 
events, Risk Ratio (M-H, 
Fixed, 95% CI) 
• LEF vs. SSZ, at 6 mos: 

0.77 (0.45-1.33) 
• LEF vs. SSZ, at 12 mos: 

0.38 (0.08-1.90) 
• LEF vs. SSZ, at 24 mos: 

0.67 (0.25-1.76) 
• LEF vs. MTX, at 6 mos: 

0.24 (0.10-0.57) 
• LEF vs. MTX, at 12 mos: 

1.43 (1.13-1.83) 
• LEF vs. MTX, at 2 yrs: 
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• LEF+MTX vs.MTX, at 24 
wks: 0.23 (0.11-0.48) 

• LEF+SSZ vs. placebo+SSZ, 
at 24 wks: 0.10 (0.01-1.79)  

• LEF vs. MTX, at 24 wks: 
0.83 (0.53-1.32) 

• LEF vs. anti-TNF+MTX, at 
24 wks: 1.39 (0.97-1.99) 

• Lef+ADA vs. ADA, at 12 wks: 
0.84 (0.58-1.20) 

ACR70, Risk Ratio (M-H, 
Fixed, 95% CI) 
• LEF vs. MTX, at 12 mos: 

0.44 (0.26-0.77) 
• LEF vs. MTX, at 2 yrs: 0.72 

(0.44-1.18) 
• LEF vs. SSZ, at 6 mos: 0.66 

(0.28-1.55) 
• LEF vs. SSZ, at 12 mos: 

1.14 (0.57-2.25) 
• LEF vs. SSZ, at 24 mos: 

0.70 (0.34-1.43) 
• LEF+MTX vs.MTX, at 24 

wks: 0.23 (0.07-0.77) 
• LEF vs. MTX, at 24 wks: 0.5 

(0.10-2.53) 
• LEF vs. anti-TNF+MTX, at 

24 wks: 3.75 (1.35-10.43) 

HAQ, Mean Difference (IV, 
Fixed, 95% CI) 
• LEF vs. MTX, at 3 mos: 0.01 

(-0.12, 0.14) 
• LEF vs. MTX, at 6 mos: -0.01 

(-0.11-0.09) 
• LEF vs. MTX, at 12 mos: -

0.02 (-0.09-0.05) 
• LEF vs. MTX, at 2 yrs: 0.05 

(-0.04-0.14) 
• LEF vs. SSZ, at 6 mos: -0.25 

1.38 (0.77-2.47) 
• LEF + MTX vs. MTX, at 24 

wks: 1.82 (0.83-3.97) 
• LEF/Lef + MTX vs. 

placebo/LEF + MTX, at 48 
wks: 1.0 (0.21-4.83) 

• LEF vs. LEF + MTX, at 3 
• mos: 0.46 (0.03-8.03) 
• LEF + MTX vs. MTX, at 3 
• mos: 0.86 (0.41-1.81) 
• LEF + MTX vs. MTX, at 24 

mos: 1.4 (0.46-4.23) 

Reported adverse events, 
Risk Ratio (M-H, Fixed, 95% 
CI)  
• LEF vs. MTX, at 6 mos: 

0.55 (0.42-0.73) 
• LEF + MTX vs. MTX, at 24 

mos: 3.5 (1.29-9.49) 

Alopecia, Risk Ratio (M-H, 
Fixed, 95% CI)  
• LEF vs. SSZ: 1.57 (0.63-

3.93) 
• LEF vs. MTX: 1.72 (1.32-

2.24) 
• LEF/Lef + MTX vs. 

placebo/LEF + MTX, at 48 
wks: 8.0 (1.02-62.74)  

GI symptoms, Risk Ratio (M-
H, Fixed, 95% CI) 
• LEF vs. SSZ: 0.88 (0.63-

1.22) 
• LEF vs. MTX: 0.50 (0.28-

0.92) 

Allergy or rash, Risk Ratio 
(M-H, Fixed, 95% CI)  
• LEF vs. SSZ: 1.0 (0.52-

1.92) 
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(-0.42- -0.08) 
• LEF vs. SSZ, at 12 mos: -

0.14 (-0.33-0.05) 
• LEF vs. SSZ, at 24 mos, -

0.29 (-0.57- -0.01) 
• LEF+MTX vs. MTX, at 24 

wks: -0.30 (-0.42- -0.18) 
• LEF+SSZ vs. placebo+SSZ, 

at 24 mos: -0.07 (-0.20-0.06) 
• LEF vs. anti-TNF, at 24 wks: 

0.49 (0.34-0.64) 

HAQ-DI, Mean Difference (IV, 
Fixed, 95% CI) 
• LEF+SSZ vs. placebo+SSZ, 

at 24 mos: -0.08 (-0.23-0.07) 
• Lef/lLEF+ MTX vs. 

placebo/LEF + MTX, at 48 
wks: 0.21 (0.05-0.37) 

MHAQ, Mean Difference (IV, 
Fixed, 95% CI) 
• LEF vs. MTX, at 6 mos: -0.12 

(-0.22- -0.02) 
• LEF vs. MTX, at 12 mos: -

0.14 (-0.25- -0.03) 
• LEF vs. MTX, at 24 mos: -

0.15 (-0.29- -0.01) 
• LEF vs. MTX, at 4 mos: -2.34 

(-7.64-2.96) 

Chinese disability, Mean 
Difference (IV, Fixed, 95% CI) 
• LEF vs. MTX, at 3 mos: -0.09 

(-0.18- -0.00) 
• LEF vs. MTX, at 6 mos: -0.05 

(-0.20-0.10) 

SF-36, Mean Difference, 
Physical Component Scores 
(IV, Fixed, 95% CI)  
• LEF vs. MTX, at 12 mos: -3.0 

(-5.41- -0.59) 

• LEF vs. MTX: 1.51 (1.19-
1.92) 

• LEF + SSZ vs. placebo + 
SSZ, at 24 wks (rash): 
1.12 (0.32-3.93)  

• LEF/LEF + MTX vs. 
placebo/LEF + MTX, at 48 
wks (rash): 0.86 (0.30-
2.46)  

Nausea, Risk Ratio (M-H, 
Fixed, 95% CI) 
• LEF + SSZ vs. placebo + 

SSZ, at 24 wks: 3.57 
(0.41-30.90) 

• LEF/LEF + MTX vs. 
placebo/LEF + MTX, at 48 
wks: 1.33 (0.31-5.80) 

Diarrhea, Risk Ratio (M-H, 
Fixed, 95% CI) 
• LEF + SSZ vs. placebo + 

SSZ, at 24 wks: 2.68 
(0.29-24.93) 

• LEF/LEF + MTX vs. 
placebo/LEF + MTX, at 48 
wks: 5.33 (1.61-17.71) 

Hyper10sion, Risk Ratio (M-
H, Fixed, 95% CI)  
• LEF vs. SSZ: 1.0 (0.21-

4.87) 
• LEF vs. MTX: 2.29 (1.42-

3.69) 

W8 loss, Risk Ratio (M-H, 
Fixed, 95% CI) 
• LEF vs. SSZ: 3.0 (0.62-

14.60) 
• LEF vs. MTX: 0.81 (0.39-

1.66) 

Infections, Risk Ratio (M-H, 
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• Lef/LEF + MTX 
vs.placebo/LEF + MTX, at 48 
wks: -1.90 (5.14-1.34) 

SF-36, Mean Difference, 
Mental Component Scores (IV, 
Fixed, 95% CI) 
• LEF vs. MTX, at 12 mos: -0.6 

(-3.01-1.81) 
• Lef/LEF + MTX 

vs.placebo/LEF + MTX, at 48 
wks: -2.7 (5.63-0.23) 

Work Productivity Scores, 
Mean Difference (IV, Fixed, 
95% CI) 
• LEF vs. MTX, at 12 mos: -

2.30 (-6.37-1.77) 
• DAS28 response rate, Risk 

Ratio (M-H, Fixed, 95% CI) 
• LEF + SSZ vs. SSZ, at 24 

wks: 0.76 (0.47-1.24) 

DAS28 score change, Mean 
Difference (IV, Fixed, 95% CI) 
• LEF + SSZ vs. SSZ, at 24 

wks: 0.10 (-0.41-0.61) 
• LEF vs. MTX, at 16 wks: 

0.57 (0.24-0.90) 
• LEF vs. MTX, at 24 wks: -

0.10 (-0.41-0.21) 
• LEF vs. anti-TNF+MTX, at 

24 wks: 0.80 (0.43-1.17) 
• DAS28 responders, Risk 

Ratio (M-H, Fixed, 95% CI)  
• LEF + SSZ vs. SSZ, for 24-

wk completers: 0.61 (0.36-
1.04) 

EULAR remission (DAS28 
<3.2), Risk Ratio (M-H, Fixed, 
95% CI) 
• LEF vs.MTX, at 16 wks: 1.24 

Fixed, 95% CI)  
• LEF vs. SSZ: 0.25 (0.03-

2.21) 
• LEF vs. MTX: 0.97 (0.81-

1.15) 
• LEF/LEF + MTX vs. 

placebo/LEF + MTX, at 48 
wks: 2.5 (0.81-7.70) 

Elevated liver function tests, 
Risk Ratio (M-H, Fixed, 95% 
CI) 
• LEF vs. SSZ: 0.6 (0.15-

2.46) 
• LEF vs. MTX: 0.66 (0.31-

1.39) 
• LEF/LEF + MTX vs. 

placebo/LEF + MTX, at 48 
wks: 1.07 (0.53-2.15) 

Elevated liver function tests, 
reported as adverse event, 
Risk Ratio (M-H, Random, 
95% CI) 
• LEF vs. SSZ, at 6 mos: 0.6 

(0.15-2.46) 
• LEF vs. MTX, at 6 mos: 

0.52 (0.24-1.15) 
• LEF vs. MTX, at 1 year: 

0.65 (0.17-2.45) 
• LEF vs. MTX, at 2 yrs: 

0.80 (0.30-2.14) 

Elevated liver function tests, 
withdrawals Risk Ratio (M-H, 
Random, 95% CI) 
• LEF vs. SSZ, at 6 mos: 1.0 

(0.14-6.99) 
• LEF vs. MTX, at 6 mos: 

0.18 (0.02-1.63) 
• LEF vs. MTX, at 1 year: 

0.90 (0.28-2.86) 
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(0.64-2.42) 
• DAS28 remission, Risk Ratio 

(M-H, Fixed, 95% CI) 
• LEF vs. MTX, at 24 wks: 1.0 

(0.22-4.56) 
• LEF vs. anti-TNF+MTX, at 

24 wks: 1.67 (0.38-7.39) 
• LEF vs. Lef+MTX, at 3 mos: 

1.35 (0.18-10.09) 

DAS28 low disease activity, 
Risk Ratio (M-H, Fixed, 95% 
CI)  
• LEF vs. MTX, at 24 wks: 1.0 

(0.28-3.63) 
• LEF vs. anti-TNF+MTX, at 

24 wks: 3.33 (1.17-9.51) 

DAS28 moderate disease 
activity, Risk Ratio (M-H, Fixed, 
95% CI) 
• LEF vs. MTX, at 24 wks: 

1.05 (0.76-1.44) 
• LEF vs. anti- TNF+MTX, at 

24 wks: 0.56 (0.30-1.04) 

DAS28 high disease activity, 
Risk Ratio (M-H, Fixed, 95% 
CI) 
• LEF vs. MTX, at 24 wks: 0.5 

(0.05-5.22) 
• LEF vs. anti-TNF+MTX, at 

24 wks: 0.33 (0.02-6.44) 

EULAR good response, Risk 
Ratio (M-H, Fixed, 95% CI) 
• LEF vs. LEF + MTX, at 3 

mos: 0.37 (0.10-1.34) 
• LEF + ADA vs. ADA, at 12 

wks: 0.71 (0.47-1.05) 

EULAR moderate response, 
Risk Ratio (M-H, Fixed, 95% 

• LEF vs. MTX, at 2 yr: 0.33 
(0.08-1.42) 

Serious adverse events, (M-
H, Fixed, 95% CI)  
• LEF + SSZ vs. placebo + 

SSZ, at 24 wks: 1.79 
(0.47-6.77) 

• LEF/Lef + MTX vs. 
placebo/Lef + MTX, at 48 
wks: 0.87 (0.44,-1.72) 
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CI) 
• LEF vs. Lef+MTX, at 3 mos: 

0.80 (0.47-1.35) 
• LEF + ADA vs. ADA, at 12 

wks: 0.83 (0.73-0.93) 
• EULAR response-no 

improvement, Risk Ratio (M-
H, Fixed, 95% CI) 

• LEF vs. LEF + MTX, at 3 
mos: 4.27 (0.64-28.56) 

EULAR response rate, Risk 
Ratio (M-H, Fixed, 95% CI) 
• LEF vs. MTX, at 16 wks: 

1.05 (0.89-1.23) 
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Characteristics  
Inclusion and Exclusion 
Criteria  

Characteristics and 
Interventions 

Baseline Disease and 
Treatment Characteristics Health Outcomes 

Author, yr, country, funding: 
Rheumatoid Arthritis Clinical 
Trial Archive Group, 1995,223 
Multinational, NIH grants 

Study Design: 
Systematic review 

Aims of the Review: 
To evaluate whether age and 
renal impairment affect rate of 
side effects or efficacy of MTX 
in RA pts 

Number of Pts: 
496 

Studies included: 
11 MTX clinical trials:  
• Weinblatt, et al., 1985 
• Furst, et al., 1989 
• Schmid, et al., unpublished 

study 
• Williams, et al., 1985 
• Wilke, et al., unpublished study 
• Weinblatt, et al., 1990 
• Williams, et al., 1992 
• Suarez et al 1988 
• Morassut, et al., 1989 
• Hamdy, et al., 1987 
• Bell, et al., 1988. 

Characteristics of included 
studies: 
• RCTs 
• Placebo control or 

comparative trial 
• MTX as 1 treatment arm 
• Adult RA pts 
• Trial completed (although not 

necessarily published) by end 
of 1991, and trial 12 weeks or 
longer (to end or to crossover) 

Characteristics of included 
populations: 
• Adult RA pts treated with MTX 

Characteristics of 
interventions: 
• All pts treated with MTX 
(doses NR) 

Study compares subgroups 
of pts treated with MTX 

• Neither age nor renal 
impairment had any effect 
on efficacy of MTX 

• Odds of major clinical 
improvement by age were 
1.0 for < 60 yr old group 
(referent), 1.4 (0.7, 2.6) 
for 60-64, 1.0 (0.5, 2.2) for 
65-69, and 0.7 (0.3, 1.7) 
for ≥ 70 (efficacy 
regression analyses 
controlled for age group, 
sex, renal function, study 
of origin, initial tender joint 
count, grip strength, 
steroid dose, NSAID used 
at baseline, and maximum 
MTX dose) 

• Odds of major clinical 
improvement by 
creatinine clearance were 
1.0 for ≥99.8 ml/min 
(referent), 0.6 (0.3, 1.0) 
for 78.6-99.9 ml/min, 1.1 
(0.6, 2.0) for 62.6-78.6 
ml/min, and 1.0 (0.5, 2.1) 
for < 62.6 ml/min 

• Age did not affect rate of 
toxicity. Those in the 
oldest group were not at a 
higher risk of side effects 
from MTX 

 

No significant difference for 
liver toxicity between 
different creatinine 
clearance groups 
1.0 (referent) 
1.8 (1.0, 3.4) 
1.2 (0.6, 2.3) 
1.8 (0.8, 3.7) 

• Toxicity regressions 
adjusted for age, sex, 
creatinine clearance, 
baseline NSAID use 
(yes/no), maximum MTX 
dose, and study of origin 

 

Publication Bias Assessed: 
NR 

Heterogeneity Assessed: 
Yes 

Standard Method of Study 
Appraisals: 
NR 

Comprehensive Search 
Strategy: 
Yes  

Quality Rating:  
Fair 
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Study 
Characteristics Study Design 

Results 

Adverse Events  Quality Comments 

Author: 
Salliot, 2009224 

Country and 
setting: 
NR 

Funding: 
NR 
 

Study design: 
Systematic Review and 
meta-analyses 

Overall study N: 
N = 4,767 (745 rituximab, 
1960 abatacept, 2062 
anakinra), 2112 placebo 

Study aims: 
To assess if biological 
agents, ie rituximab, 
abatacept, and anakinra 
increase risk of serious 
infections. 

Main results: 
Pooled ORs Regardless of Dose: 
• Rituximab Pooled OR = 1.45 (0.56 - 3.73) 
• Abatacept Pooled OR = 1.35 (0.78 - 

2.32) 
• Anakinra Pooled OR = 2.75 (0.90 - 8.35) 

Pooled ORs Stratified by High and Low 
Dose: 
Rituximab 
• High Dose v Placebo 1.68 (0.64 - 4.35) 
• Low Dose V Placebo 0.24 (0.01 - 4.33) 
• High Dose v Low Dose 7.20 (0.43 - 

120.66) 

Abatacept  
• High Dose v Placebo 1.35 (0.78 - 2.33) 
• Excluding patients receiving concominant 

treatment with other biologic DMARDs, 
pooled OR = 1.24 (0.70 - 2.29) 

• Low Dose v Placebo 0.84 (0.13 - 5.30) 
• High Dose v Low Dose 2.16 (0.52 - 8.98) 
• Excluding patients receiving concominant 

treatment with other biologic DMARDs, 
pooled OR = 2.0 (0.48 - 8.33) 

Anakinra 
• High Dose v Placebo 3.40 (1.11 - 10.46) 
• Excluding patients with comorbidity 

factors, pooled OR = 1.67 (0.51 - 5.41) 
• Low Dose v Placebo 0.51 (0.03 - 8.27) 
• High Dose v Low Dose 9.63 (1.31 - 

70.91) 
• Excluding patients with comorbidity 

factors, pooled OR = 6.41 (0.81 - 50.30) 

Adverse events: 
Rituximab: 
• Among 17 patients who had 1 serious 

infection: 5 had bronchopneumonia (1 
presented with 2 episodes of 

Review based on focused 
question of interest: 
Yes 

Did search strategy employ 
comprehensive, systematic 
literature search? 
Yes. 
A systematic literature search of 
literature published up to 
December 2007 was performed in 
PUBMED, EMBASE and 
Cochrane library databases; 
without limitation of years of 
publication or journal, using 
followings key-words: “rheumatoid 
arthritis,” “abatacept,’ “rituximab,” 
“anakinra,” “clinical controlled 
trials,” “clinical trials,” “randomised 
controlled trials,” “clinical trials 
phase II, III, IV”. We also included 
congress abstracts of American 
College of Rheumatology (ACR) 
and European League Against 
Rheumatism (EULAR) meetings 
from 2004 to 2006, because we 
assumed that any abstract 
published prior to 2004 had been 
published in a formal fulllength 
work. Moreover, to complete our 
search with unpublished data, 
Food and Drug Administration 
(FDA), European Agency for 
Evaluation of Medicinal Products 
(EMEA) and manufacturers 
(Roche, Amgen and Bristol- Myers 
Squibb) were contacted. 

Eligibility criteria clearly 
described? 
Yes. 

Comments: 
NR 
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Pseudomonas aeruginosa pneumonia), 2 
septic arthritis (of whom one 
Staphylococcus aureus septicaemia), 3 
pyelonephritis and 2 gastroenteritis and 1 
each epiglottitis, cellulitis of a toe, and 
acute hepatitis B. One fatal 
bronchopneumonia occurred in a patient 
receiving rituximab. 

Abatacept: 
• 49 serious infections occurring with 

abatacept were mainly 
bronchopulmonary, streptococcal and 
pyogenic septicaemia, staphylococcal 
arthritis, abscesses, gastrointestinal (6 of 
whom 3 diverticulitis), dermatological 
infections (6 of whom 1 was a cellulitis) 
and pyelonephritis. One case of 
unconfirmed tuberculosis and 1 case of 
pulmonary aspergillosis were reported. 
Last patient (who had history of 
tuberculosis and pulmonary fibrosis) died 
of aspergillosis and of Pseudomonas 
aeruginosa septicaemia. 

Anakinra: 
• Among 30 serious infections occurring in 

anakinra-treated groups, 11 were 
pneumonia. Others were osteomyelitis, 
cellulitis, bursitis, herpes zoster, infected 
bunion and gangrene (1 of each). No 
related death or opportunistic infections 
were described. 

Inclusion criteria were randomised 
placebo controlled trials in adult 
patients with RA according to ACR 
criteria. Publications had to be 
written in English, French or 
Spanish. Patients had to be 
randomised to receive placebo or 
1 of 3 biological agents (rituximab, 
anakinra and abatacept), as 
monotherapy or with concomitant 
biological or non-biological 
DMARDs. Reviews and articles 
reporting trials that were not 
placebo-controlled were excluded. 

Review studies independently 
reviewed by at least 2 persons? 
No. One reviewer selected studies 
and abstracted data. 

Standard method of critical 
appraisal before including? 
NR 
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Author, Year: 
Schipper et al., 2009225 

Country and setting: 
Multinational 

Funding: 
NR 

Aims of Review: 
To review the effects  
of the combination of 
MTX and SSZ in naïve 
patients and patients 
with an insufficient 
response, using the 
results of published 
parallel and add-on 
clinical trials in RA. 

Quality Rating: 
Fair 

Study design: 
Systematic Review 

Number of Patients: 
NR 

Studies Included: 
N = 4 
 

Characteristics of Included Studies: 
RCT of at least 12 weeks duration with 
a parallel or an add-on design, 

Characteristics of Included 
Populations 
RA patients fulfilling the ACR 1987 
revised criteria; either naıve to MTX 
and SSZ (parallel trials) or had failed to 
1 of them (add-on trials). 

Characteristics of Interventions: 
Placebo-controlled, double blind RCTs 
and compared the efficacy of 
combined MTX and SSZ to each 
individual agent and randomized open 
study comparing the combination of 
MTX and SSZ with MTX alone. 

Study Results: 
Trials with naive patients: 
Mean DAS changes: sub-

additive efficacy (1.3 and 1.9 
respectively) 

ACR 20: 80% 
ACR50: 33% 
ACR70: 3%  
Trials with patients who failed 
SSZ:  
Mean DAS changes: additive 

efficacy.  
ACR 20: 29% 
ACR50: 11% 
ACR70: 4% 

Adverse Events: 
From the 2 parallel trials, the 
first RCT showed more 
toxicity (nausea) of the MTX-
SSZ combination compared 
with the single-drug arms. 
The second study showed 
more adverse events 
(nausea) in the combination 
group. The 2 add-on trials 
showed that the addition of 
MTX to SSZ in patients who 
had failed to the latter drug 
was clinically significantly 
superior to a switch to MTX 
alone, without increased 
toxicity. 
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Author, Year: 
Singh et al., 2009226 

Country and setting: 
Multinational 

Funding: 
Government 

Aims of Review: 
To provide estimates of 
the benefits and safety 
of biologics in patients 
with RA 

Quality Rating: 
Good 

Study design: 
Overview of SERs using ne2rk 
meta-analyses of Cochrane 
SERs 

Number of Patients: 
NR 

Studies Included: 
6 SERs; 31 studies 
 

Characteristics of Included Studies: 
In most of the included trials, each 
biologic was compared with a placebo, 
usually in combination with traditional 
DMARDs (usually MTX) or other 
biologics 

Characteristics of Included 
Populations 
Eligibility criteria and patient 
populations were 
similar across reviews: adults with RA 
who met the ACR criteria for RA 

Characteristics of Interventions: 
ADA: All RCTs or CCTs comparing 
ADA (alone or combo with DMARDs) 
with placebo or other DMARDs 

ABA: All RCTs comparing ABA (alone 
or combo with DMARDs) with placebo 
or other DMARDs; no restrictions on 
dosage or duration of the intervention 

ANK: All RCTs comparing ANK (alone 
or combo with DMARDs or other 
biologics) with placebo or other 
DMARDs or biologics 

ETN: All RCTs or CCTs of at least 6 
months’ duration comparing ETN with 
placebo, ETN with MTX, or ETN + 
MTX with MTX alone 

INF: All RCTs comparing INF (1, 3, 5 
or 10 mg/kg) + MTX with MTX alone, 
or INF with placebo, with a minimum 
duration of 6 months and at least 2 
infusions 

RIT: All RCTs comparing RIT (300, 
350, 500 or 600 mg/m2) (alone or 
combo with DMARD) with placebo or 
other DMARDs or biologic 

Study Results: 
Benefit (ACR 50), Biologic vs. 
Placebo, OR (95% CI), NNT 
• ABA: 2.98 (1.79-4.97), NNT, 

4 (3-9) 
• ADA: 3.70 (2.4-5.7), NNT, 4 

(3-6) 
• ANK: 1.68 (0.83-3.41), NNT, 

NS 
• ETN: 4.97 (2.70-9.13), NNT, 

3 (2-5) 
• INF: 2.92 (1.37-6.24), NNT, 4 

(2-18) 
• RIT: 4.10 (2.02-8.33), NNT, 3 

(1-7) 
• Overall (all biologics vs. 

placebo): 3.35 (2.62-4.2)  

Indirect comparison of ACR 50 
between biologics, Ratio of 
odds ratios (95% CI) 
• ABA vs. ADA: 0.81 (0.43-

1.49) 
• ABA vs. ANK: 1.77 (0.78-

4.00) 
• ABA vs. ETN: 0.60 (0.29-

1.25) 
• ABA vs. INF: 1.02 (0.43-

2.40) 
• ABA vs. RIT: 0.73 (0.32-

1.65) 
• ADA vs. ANK: 2.20 (1.01-

4.75) 
• ADA vs. ETN: 0.74 (0.37-

1.48) 
• ADA vs. INF: 1.26 (0.56-

2.86) 
• ADA vs. RIT: 0.90 (0.41-

1.96) 
• ANK vs. ETN: 0.34 (0.14-

0.81) 

Adverse Events: 
Safety (withdrawal due to an 
adverse event), OR (95% 
CI), NNT 
• ABA: 1.24 (0.88-1.76), 

NNT, NS 
• ADA: 1.54 (1.12-2.12), 

NNT, 39 (19-162) 
• ANK: 1.67 (1.22-2.29), 

NNT, 31 (17-92) 
• ETN: 0.82 (0.56-1.19), 

NNT, NS 
• INF: 2.21 (1.28-3.82), 

NNT, 18 (8-72) 
• RIT: 1.34 (0.65-2.76), 

NNT, NS 
• Overall: 1.39 (1.13-1.71) 

Indirect comparison of 
withdrawal due to adverse 
events between biologics, 
Ratio of odds ratios (95% CI) 
• ABA vs. ADA: 0.80 (0.51-

1.26) 
• ABA vs. ANK: 0.74 (0.47-

1.17) 
• ABA vs. ETN: 1.52 (0.93-

2.49) 
• ABA vs. INF: 0.56 (0.30-

1.05) 
• ABA vs. RIT: 0.93 (0.43-

2.02) 
• ADA vs. ANK: 0.92 (0.60-

1.42) 
• ADA vs. ETN: 1.89 (1.18-

3.04) 
• ADA vs. INF: 0.70 (0.38-

1.28) 
• ADA vs. RIT: 1.15 (0.54-

2.48) 
• ANK vs. ETN: 2.05 (1.27-
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• ANK vs. INF: 0.58 (0.22-
1.52) 

• ANK vs. RIT: 0.41 (0.16-
1.05) 

• ETN vs. INF: 1.70 (0.68-
4.22) 

• ETN vs. RIT: 1.21 (0.51-
2.90) 

• INF vs. RIT: 0.71 (0.27-1.89) 

ACR50 Subgroup data, OR 
(95% CI): 
Concomitant use of MTX  
Yes: 3.16 (2.40-4.16)  
No: 4.18 (2.48-7.06)  

Rheumatoid arthritis duration  
Early: 2.05 (1.24-3.38)  
Established: 3.47 (2.26-5.33)  
Late: 4.02 (2.89-5.59)  

Biologic is TNF-inhibitor  
Yes: 3.57 (2.57-4.97)  
No: 3.10 (2.12-4.53)  

Prior drugs failed  
Biologic: 4.09 (2.17-7.69)  
DMARD: 3.27 (2.46-4.35)  
None: 3.00 (1.11-8.13)  

Combination biologic therapy  
Yes: 1.00 (0.45-2.23)  
No: 3.60 (2.89-4.49)  

Duration of randomized trial  
Short: 4.03 (2.93-5.54)  
Intermediate: 2.92 (1.91-4.46)  
Long: 1.73 (0.78-3.82)  

Prior failure of TNF biologic  
Yes: 4.11 (2.21-7.63)  
No: 3.24 (2.48-4.22)  

3.29) 
• ANK vs. INF: 0.76 (0.41-

1.39) 
• ANK vs. RIT: 1.25 (0.58-

2.69) 
• ETN vs. INF: 0.37 (0.19-

0.70) 
• ETN vs. RIT: 0.61 (0.28-

1.35) 
• INF vs. RIT: 1.66 (0.69-

3.98) 

Withdrawal due to adverse 
event Subgroup data, OR 
(95% CI): 
Concomitant use of MTX  
Yes: 1.30 (1.02-1.65)  
No: 1.70 (1.12-2.57)  

Rheumatoid arthritis duration  
Early: 1.45 (0.92-2.28)  
Established: 1.25 (0.87-1.78)  
Late: 1.52 (1.09-2.11)  

Biologic is TNF-inhibitor  
Yes: 1.27 (0.94-1.69)  
No: 1.55 (1.14-2.11)  

Prior drugs failed  
Biologic: 1.74 (1.02-2.96)  
DMARD: 1.41 (1.11-1.79)  
None: 0.85 (0.41-1.76)  

Duration of randomized trial  
Short: 1.46 (1.07-1.99)  
Intermediate: 1.31 (0.94-
1.82)  
Long; 1.47 (0.71-3.03)  

Prior failure of TNF biologic  
Yes: 1.76 (1.01-3.06)  
No: 1.34 (1.06-1.69)  
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Author, Year: 
Singh et al., 2009227 

Country and setting: 
NR 

Funding: 
Cochrane 
Collaboration; The Oak 
Foundation, 
Switzerland; NIH CTSA 
Award 

Aims of Review: 
To compare the 
efficacy and safety of 
ABA, ADA, ANK, ETN, 
INF, and RIT in RA pts 

Quality Rating: 
Fair 

Study design: 
Systematic Review 

Number of Patients: 
NR 

Studies Included: 
N=6 (Note - 6 Cochrane 
reviews; data from 7 studies on 
ABA, 8 on ADA, 5 on ANK, 4 on 
ETN, 4 on INF, 4 on RIT) 
 

Characteristics of Included Studies: 
Systematic reviews containing at least 
1 RCT, with clinically relevant 
outcomes, and clear 
inclusion/exclusion criteria; completed, 
updated, and available Cochrane 
Systematic reviews of biologic 
DMARDs as of May 30, 2009 

Characteristics of Included 
Populations 
18 yo or older; RA according to 1987 
ACR criteria (populations 
characteristics similar among reviews) 

Characteristics of Interventions: 
Biologic DMARDs along or in combo 
with other biologics/traditional 
DMARDs compared to placebo along 
or placebo + biologics/traditional 
DMARDs. Biologics were of the 
following dosing regimens:  
• ADA: 500 mg IV q 4 weeks for 2 

weeks if <60 kg (750 mg if 60-100kg; 
1000 mg if >100 kg) 

• ADA: 40 mg SQ q 2 wks 
• ANK: 100 mg SQ QD 
• ETN: 25 mg SQ twice a wk 
• INF: 3 mg/kg IV q 8 wks 
• RIT: 2-1000 mg IV doses 2 wks 

apart 

Study Results: 
ACR50 (OR, 95% CI, reference 
group is placebo)  
• ABA: 2.98 (1.79 to 4.97) 
• ADA: 3.70 (2.40 to 5.70) 
• ANK: 1.68 (0.83 to 3.41) 
• ETN: 4.97 (2.70 to 9.13) 
• INF: 2.92 (1.37 to 6.14) 
• RIT: 4.10 (2.02 to 8.33) 

Indirect comparions (only 
significant OR reported):  
• ANK less efficacy than ETN: 

0.34 (0.14 to 0.81, P = 0.05) 
• ADA greater efficacy than 

ANK: 2.20 (1.01 to 4.75, 
P = 0.046) 

Adverse Events: 
Withdrawals due to ADEs 
(OR, 95% CI, reference 
group is placebo):  
• ABA: 1.24 (0.88-1.76) 
• ADA: 1.54 (1.12-2.12) 
• ANK: 1.67 (1.22-2.24) 
• ETN: 0.82 (0.56-1.19) 
• INF: 2.21 (1.28-3.82) 
• RIT: 1.34 (0.65-2.76) 

Indirect comparisons (only 
signficant OR reported):  

ADA more withdrawals due 
to ADEs than ETN: 1.89 
(1.18 to 3.04; P = 0.009) 

ANK more withdrawals due 
to ADE than ETN: 2.05 (1.27 
to 3.29; P = 0.003) 

ETN less withdrawals due to 
ADEs than INF: 0.39 (0.19 to 
0.70; P = 0.002) 
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Author, Year: 
Singh et al., 2010228 

Country and setting: 
Multinational 

Funding: 
NIH 

Aims of Review: 
To compare the 
efficacy and safety of 
GOL in adults with 
rheumatoid arthritis. 

Quality Rating: 
Good 

Study design: 
Systematic Review 

Number of Patients: 
1714 

Studies Included: 
N = 4 
 

Characteristics of Included Studies: 
(RCTs) or Controlled Clinical Trials 
(CCTs) (methods of allocating 
participants to a treatment which are 
not strictly random, e.g., date of birth, 
hospital record number or alternation) 

Characteristics of Included 
Populations 
Adults 18 years or older, with RA 
meeting the 1987 American College of 
Rheumatology Classification criteria for 
RA. 1 study was prior mtx failure and 
biologic failure (smolen 99), 3 studies 
were naïve populations 

Characteristics of Interventions: 
Interventions compared are GOL alone 
or in combination with DMARDs or 
biologics vs.placebo plus MTX or GOL 
alone or in combination with DMARDs 
or biologics compared to other 
DMARDs or biologics. There were no 
restrictions with regard to dosage or 
duration of intervention. 

Study Results: 
Compared to patients treated 
with placebo+MTX, patients 
treated with the FDA-approved 
dose of GOL+MTX (50 mg 
every 4 weeks) were 2.6 times 
more likely to reach ACR50 at 
14-24 wks (95%confidence 
interval (CI) 1.3 to 4.9; 
P = 0.005 and NNT = 5, 95% 
CI, 2-20). GOL pts were 1.5 
times more likely to reach 
ACR20 (CI) 1.3-4.9. GOL pts 
were 2.8 times more likely to 
reach ACR70 (CI) 1.3-5.98. 
GOL-treated patients were 
significantly more likely to 
achieve DAS remission (RR, 
5.1 (CI) 1.7-15.7): Absolute risk 
difference = 10% (95% CI, 6%-
14%). NNTB = 6 (95% CI, 2-
35). GOL treated patients had 
a significantly greater change 
in DAS28 scores compared to 
placebo (P = 0.0003). GOL 
+MTX pts had greater 
improvement in functional 
ability (HAQ) and HAQ score 
decrease RR, 1.79 (CI) 1.38-
2.31,P < 0.0001: Absolute risk 
difference, -20% (95% CI, -
25%- -15%). Relative percent 
change, 11% (95% CI, -14% 
to-8.3%) NNT, 3 (95% CI, 3-4) 
compared to MTX + placebo 
(all statistically significant). 

Adverse Events: 
Patients treated with the 
FDA-approved dose of 
GOL+MTX (50 mg every 4 
weeks) no more likely to 
have any adverse event 
(relative risk 1.1, 95% Cl, 
0.9-1.2; P = 0.44), and 0.5 
times as likely to have overall 
withdrawals (95% Cl 0.3-0.8; 
P = 0.005). No significant 
differences were noted 
between GOL and placebo 
regarding serious adverse 
events, infections, serious 
infections P = 0.8, lung 
infections P = 0.9, 
tuberculosis P = 0.5, cancer 
P = 0.8, withdrawals due to 
adverse events P = 0.2 and 
inefficacy P = 0.1 and deaths 
P -0.99. No radiographic 
data were reported.  
GOL 100 mg every 4 weeks 
+ MTX vs.placebo + 
ethotrexate: There was no 
significant difference 
between the number of 
adverse events and serious 
adverse events occurring for 
GOL treated patients 
compared to placebo treated 
patients with (P = 0.14) and 
(P = 0.9) respectively.There 
was no statistically significant 
difference between the 
number of infections 
between the GOL and 
placebo groups 
(P = 0.7).There was no 
statistically significant 
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difference between the 
number of serious infections 
between the GOL and 
placebo groups (P = 0.3). 
There were no patients 
experiencing tuberculosis in 
either treatment or placebo 
groups. There was no 
statistically significant 
difference between the 
number of lung infections 
between the GOL and 
placebo groups (P = 0.1). 
There was no statistically 
significant difference 
between the GOL and 
placebo groups (P = 0.7) for 
cancer. Patients treated with 
GOL were 0.7 times less 
likely to withdraw compared 
to placebo.There was no 
statisticallysignificant 
difference between the 
number of patients 
withdrawing due to inefficacy 
in the placebo and treatment 
groups (P = 0.41), adverse 
eventss P = 0.24 or deaths 
P = 0.99.  

GOL 50 mg every 2 weeks + 
MTX vs.placebo + MTX: No 
significant differences were 
noted between GOL and 
placebo regarding serious 
adverse events, infections, 
serious infections P = 0.97, 
cancer P = 0.5, withdrawals 
due to adverse events 
P = 0.97 and inefficacy 
P = 0.3. No deaths in either 
group.  
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GOL 100 mg every 2 weeks 
+ MTX vs.placebo + MTX: 
No significant differences 
were noted between GOL 
and placebo regarding 
serious adverse events 
P = 0.7, infections, serious 
infections P = 0.5, 
withdrawals due to adverse 
events P = 0.3 and inefficacy 
P = 0.3. No deaths in either 
group.  

GOL 100 mg every 4 weeks 
+ placebo (oral) vs.placebo 
(injections) + MTX: No 
significant differences were 
noted between GOL and 
placebo regarding serious 
adverse events P = 0.7, 
infections P = 0.3, serious 
infections P = 0.7, 
withdrawals due to adverse 
events P = 0.4 and deaths 
P = 0.5. There were no 
inefficacy withdrawals. 
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Author, Year: 
Singh et al., 2010229 

Country and setting: 
NR 

Funding: 
Cochrane 
Collaboration; NIH 
CTSA K12 Award 

Aims  of R eview:  
To assess the efficacy 
and safety of TCZ in 
RA pts 

Quality Rating: 
Fair 

Study design: 
Systematic Review 

Number of Patients: 
3,334 

Studies Included: 
N = 8 
 

Characteristics of Included Studies: 
All multi-center trials; RCTs (or quasi-
randomized trials) 

Characteristics of Included 
Populations 
18 yo or older (some studies 20 yo or 
older); 1987 ACR criteria for RA for 6 
months or more; mean age in early 50s 

Characteristics of Interventions: 
TCZ alone or in combination with 
DMARDs or biologics vs.placebo or 
other DMARDs or biologics; no 
restriction with dosage and duration of 
intervention; all patients on stable dose 
of MTX (10-25 mg a week) 

Study Results: 
All results reported for 8 mg/kg 
TCZ +MTX vs. placebo +MTX. 
ACR50 (RR, 95% CI, TCZ vs. 
placebo): 3.17 (2.72 to 3.67); 
DAS remission (DAS<2.6): 
8.74 (6.26 to 11.8); clinically 
significant HAQ decrease (HAQ 
improvement of >0.3 or MHAQ 
decease >0.22): 1.79 (1.62 to 
1.94) 

Adverse Events: 
TCZ 1.2 times more likely to 
have ADE vs.placebo (74% 
vs. 65%); serious ADEs: 1.17 
(0.83 to 1.64); withdrawals 
due to ADEs: 1.43 (0.95 to 
2.12) 
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Study  

Characteristics  
Inclusion and 
Exclusion Criteria  

Characteristics and 
Interventions 

Baseline Disease and 
Treatment 
Characteristics Health Outcomes 

Author, year, c ountry, 
funding:  
Wailoo et al., 2006230 
AHRQ 

S tudy Des ign:  
Decision analytic model 
and meta-
analysisanalysis 

Aims  of the R eview:  
Cost effectiveness of 
ETN, ADA,, ANA and 
INF alone and in 
sequence 

Number of P atients :  
17,000 in disease 
registry (National 
Databank for Rheumatic 
Diseases) and 6694 in 
RCTs 

S tudies  inc luded:  
Disease registry 
(National Databank for 
Rheumatic Diseases) 
and 6694 in 13 RCTs 

C harac teris tic s  of 
inc luded s tudies :  
Treatment duration of at 
least 6 months 

C harac teris tic s  of 
inc luded populations :  
Adult patients with RA 

C harac teris tic s  of 
interventions :  
Placebo and MTX 
controlled 

Odds ratio of ACR50 
• INF/ETN 1.17 (0.68, 

2.08) 
• ADA/ETN 1.02 (0.54, 

1.97) 
• ADA/INF 0.87 (0.47, 

1.57) 

NR P ublic ation B ias  
As s es s ed:  
Yes 

Heterogeneity 
As s es s ed:  
NR 

S tandard Method of 
S tudy Apprais als :  
NR 

C omprehens ive 
S earc h S trategy:  
Yes  

Quality R ating:   
Fair 
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Study Characteristics, 
Quality Rating Study Information Study Characteristics  Results Adverse Events 

Author, Year: 
Wiens et al., 2009231 

Country and setting: 
NR 

Funding: 
NR 

Aims  of R eview:  
To evaluate the efficacy 
and safety of ETN for 
treating RA 

Quality Rating: 
Fair 

Study design: 
Systematic review and meta-
analysis 

Number of Patients: 
2385 

Studies Included: 
N = 8 
 

Characteristics of Included Studies: 
RCTs 

Characteristics of Included 
Populations 
• Mean age: 47.5 to 54 yo 
• Mean disease duration: 0.7 to 13 

years 
• Mean no. of previous DMARDs: 0.5 

to 3.3 
• Mean no. of swollen joints: 13.2 to 

25 
• Mean no. of 10der joints: 14 to 35 
• % on steroids: 39 to 81 
• Mean baseline HAQ score: 1.1 to 

1.9 

note: n ot all baseline characteristics 
reported in all studies 

Characteristics of Interventions: 
SQ doses of ETN compared to placebo 
group, with or without MTX. ETN dose 
was 25 mg twice a week or 50 mg 
weekly. 

Study Results: 
ETN vs. control at 6 months 
• ACR20: 55% vs. 19%;  

RR, 2.94 (95% CI, 2.27-3.81) 
• ACR50: 26% vs. 6%;  

RR, 5.28 (95% CI, 3.12-8.92) 
• ACR70: 7% vs. 1%; 

RR, 4.83 (95% CI, 1.74-
13.47) 

ETN vs. control at 12 months 
• ACR20: 77% vs. 67%; 

RR, 1.14 (95% CI, 1.07-1.23) 
• ACR50: 59% vs. 43%;  

RR, 1.36 (95% CI, 1.21-1.53) 
• ACR70: 34% vs. 21%;  

RR, 1.56 (95% CI, 1.30-1.88) 

Adverse Events: 
ETN vs. control 
• Serious AEs: RR, 0.88 

(95% CI, 0.66-1.17; 
P = 0.38) 

• Serious infections: RR, 
0.87 (95% CI, 0.60-1.26; 
P = 0.57) 

• Malignancy: RR, 1.48 
(95% CI, 0.66-3.35); 
P = 0.32) 

• Deaths: RR, 1.51 (95% CI, 
0.34-6.63; P = 0.58) 
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Study Characteristics, 
Quality Rating Study Information Study Characteristics  Results Adverse Events 

Author, Year: 
Wiens et al., 2010232 

C ountry and s etting:  
Multinational 

Funding: 
Brazilian National 
Council of Scientific 
and Technological 
Development. 

Aims  of R eview:  
To evaluate the efficacy 
and safety of using the 
anti-tumor necrosis 
factor- (anti-TNF- ) 
drugs ADA, ETN, and 
INF for the treatment of 
rheumatoid arthritis. 

Quality Rating: 
Fair 

Study design: 
Systematic Review 

Number of Patients: 
6503 

Studies Included: 
N = 21 
 

Characteristics of Included 
Studies: 
RCTs 

Characteristics of Included 
Populations 
Mean age 48-57, Disease duration 
0.6 to 12 yrs, prior DMARDs 0-3, 
Treatment duration 12-2yrs 

Characteristics of Interventions: 
Studies that compared the anti-TNF- 
drug with placebo, with or without 
concomitant MTX in both groups. 
From these RCTs, those that used 
the usual dosages for each of the 
anti-TNF- drugs—ADA 20 mg 
once/week or 40 mg every other 
week subcutaneously, ETN 25 mg 
twice/week or 50 mg once/week 
subcutaneously, and INF 3 mg/kg 
intravenously at weeks 0, 2, 6, and 
then every 8 weeks. 

Study Results: 
With short-term treatment (12-30 
wks), ETN demonstrated the 
highest risk ratios (RRs) for 
reaching ACR20 and ACR50. 
ADA demonstrated the highest 
RR, for achieving ACR70  

ACR 20 
• ETN: 2.94, 95% CI: 2.27-3.81  
• ADA: 2.26, 95% CI: 1.82-2.81 
• INF 1.87, 95% CI: 1.43, 2.45 

ACR 50 
• ETN: 5.28, 95% CI: 3.12-8.92 
• ADA: 3.50, 95% CI: 2.75-4.44 
• INF: 2.68, 95% CI: 1.79-3.99 

ACR 70 
• ETN: 4.83, 95% CI: 1.74-13.47 
• ADA: 5.36, 95% CI: 3.76-7.64 
• INF: 2.68, 95% CI: 1.78-4.03 

Over a long-term treatment 
course (1-3 yrs), ADA 
demonstrated the highest RRs 
(95% CIs) for these parameters: 
1.85 (1.07-3.19), 2.80 (1.16-6.77), 
and 3.23 (1.37-7.61) for ACR20, 
ACR50, and ACR70, respectively. 

Adverse Events: 
No statistically significant 
differences were noted in the 
safety of any of the 3 drugs 
compared with placebo (P > 
0.05 for all parameters). INF 
had the highest RRs for 
withdrawing from the study 
due to lack of efficacy (2.05, 
95% CI, 1.33-3.16) and 
adverse events (0.41, 95% 
CI, 0.18-0.95). 
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Appendix F. Criteria for Assessing the Quality of 
Individual Studies 

Appendix F. Criteria for Assessing the Quality of Individual Studies 

 
Assessment of Internal Validity 
To assess the internal validity of individual studies, the EPC adopted criteria for assessing the internal 
validity of individual studies from the U.S. Preventive Services Task Force and the NHS Centre for 
Reviews and Dissemination. To assess the quality of observational studies, we used criteria outlined by 
Deeks et al., 2003.1  
 
For Controlled Trials: 
 
Assessment of Internal Validity 
 
1. Was the assignment to the treatment groups really random? 

Adequate approaches to sequence generation: 
 Computer-generated random numbers 
 Random numbers tables 
Inferior approaches to sequence generation: 
 Use of alteration, case record numbers, birth dates or week days  
Not reported 
 

2. Was the treatment allocation concealed? 
Adequate approaches to concealment of randomization: 
 Centralized or pharmacy-controlled randomization 
 Serially-numbered identical containers 
 On-site computer-based system with a randomization sequence that is not 
  readable until allocation 
 Other approaches sequence to clinicians and patients 
Inferior approaches to concealment of randomization: 
 Use of alteration, case record numbers, birth dates or week days 
 Open random numbers lists 
 Serially numbered envelopes (even sealed opaque envelopes can be  
  subject to manipulation) 
Not reported 
 

3. Were the groups similar at baseline in terms of prognostic factors? 
 
4. Were the eligibility criteria specified? 
 
5. Were outcome assessors blinded to the treatment allocation? 
 
6. Was the care provider blinded? 
 
7. Was the patient kept unaware of the treatment received? 
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8. Did the article include an intention-to-treat analysis or provide the data needed to calculate it (i.e., 
number assigned to each group, number of subjects who finished in each group, and their results)? 

 
9. Did the study maintain comparable groups? 
 
10. Did the article report attrition, crossovers, adherence, and contamination? 
 
11. Is there important differential loss to followup or overall high loss to followup? (Give numbers in 

each group.) 
 
 

 
Assessment of External Validity (Generalizability) 

1. How similar is the population to the population to whom the intervention would be applied? 
 
2. How many patients were recruited? 
 
3. What were the exclusion criteria for recruitment? (Give numbers excluded at each step.) 
 
4. What was the funding source and role of funder in the study? 
 
5. Did the control group receive the standard of care? 
 
6. What was the length of followup? (Give numbers at each stage of attrition.) 
 
 
For Observational Studies: 
 

 
Assessment of Internal Validity 

1. Were both groups selected from the same source population? 
 
2. Did both groups have the same risk of having the outcome of interest at baseline? 
 
3. Were subjects in both groups recruited over the same time period? 
 
4. Was there any obvious selection bias? 
 
5. Were ascertainment methods adequate and equally applied to both groups? 
 
6. Was an attempt made to blind the outcome assessors? 
 
7. Was the time of followup equal in both groups? 
 
8. Was overall attrition high (> 20%)? 
 
9. Was differential attrition high (> 15%)? 
 
10. Did the statistical analysis consider potential confounders or adjust for different lengths of followup? 
 
11. Was the length of followup adequate to assess the outcome of interest? 
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1. Deeks JJ, Dinnes J, D'Amico R, Sowden AJ, Sakarovitch C, Song F, et al. Evaluating non-randomised 

intervention studies. Health Technol Assess. 2003;7(27):iii-x, 1-173. 
 
For Systematic Reviews and Meta-analyses: 
 
1. Is the review based on a focused question of interest? 

 
2. Did the search strategy employ a comprehensive, systematic, literature search? 
 
3. Are eligibility criteria for studies clearly described? 
 
4. Did at least 2 persons independently review studies? 
 
5. Did authors use a standard method of critical appraisal before including studies? 
 
6. Was publication bias assessed? 
 
7. Was heterogeneity assessed and addressed? 
 
8. Did statistical analysis maintain trials as the unit of analysis? 
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Appendix G. Clinical and Self-Reported Scales and 
Instruments Commonly Used in Studies of Drug 
Therapy for Rheumatoid Arthritis and Psoriatic 

Arthritis 

Introduction 
This appendix provides a brief overview of the various scales and self-reported measures that 

investigators used to assess outcomes in all the studies reviewed in this systematic review. The 
main outcome categories involve radiologic assessments of joint damage (erosion or narrowing) 
and various instruments that patients or subjects used to report on functional capacity or quality 
of life; the latter fall into two groups, one related to general health measures and one related to 
condition- or disease-specific instruments. General measures used in rheumatoid and psoriatic 
arthritis studies are described first; then the disease-specific measures used in rheumatoid and 
psoriatic arthritis studies are described separately. The new 2010 American College of 
Rheumatology ACR criteria are presented at the end of the document. 

Radiographic Measures 

Radiographic assessment of joint damage in hands (including wrists) or both hands and feet 
are critical to clinical trials in rheumatoid arthritis. The damage can be both joint space 
narrowing and erosions, and the underlying construct is sometimes referred to as radiographic 
progression (i.e., changes, whether positive or negative) as detected by radiography and 
interpretation. Several approaches exist, but the two commonly used are the Sharp Score (and 
variants) and the Larsen Score. These and other scoring methods have recently been reviewed by 
Boini and Guillemin;1 additional citations or sources are given in the brief descriptions below.  

Sharp Score and Sharp/van der Heijde Score 

The Sharp Score is a means of evaluating joint damage in joints of the hands, including both 
erosion and joint space narrowing.2 Although it has undergone modifications since its 
introduction, the version proposed in 1985 has become the standard approach. In this method, 17 
joint areas in each hand are scored for erosions; 18 joint areas in each hand are scored for joint 
space narrowing. The score per single joint for erosions ranges from 0 to 5 and for joint space 
narrowing from 0 to 4. In both cases, a higher score is worse. Erosion scores range from 0 to 170 
and joint space narrowing scores range from 0 to 144. Thus, the “total Sharp Score” is the sum of 
the erosion and joint space narrowing scores, or 0 to 314.  

The Sharp/van der Heijde (SHS) method, introduced in 1989, overcame one drawback to the 
Sharp Score, namely its focus on only hands, given that feet can also be involved early in 
rheumatoid arthritis. Therefore, the SHS method was developed to take account of erosions and 
joint space narrowing in both hands and feet.3-4 As with the Sharp Score, higher scores reflect 
worse damage. Erosion is assessed in 16 joints in each hand and 6 joints in each foot. Each joint 
is scored from 0 to 5 with a maximal erosion score of 160 in the hands and 120 in the feet. Joint 
space narrowing and subluxation are assessed in 15 joints in the hands and 6 joints in the feet. 
Each joint is scored from 0 to 4 with a maximal score of 120 in the hands and 48 in the feet. The 
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erosion and joint space narrowing scores are combined to give a total SHS score with a 
maximum of 448 (weighted toward hands because more joints are scored).  

Numerous variants on the Sharp or SHS scores have been developed, differing subtly in 
terms of the numbers of joints measured and other details.5 Generally, all the Sharp methods are 
very detailed assessments and the approach, although reliable and sensitive to change, is 
considered time-consuming and tedious. For a speedier approach, Larsen and colleagues 
developed a simpler approach. 

Larsen Scale for Grading Radiographs 

The Larsen Scale is an overall measure of joint damage, originally devised in the 1970s and 
updated most recently in the late 1990s.6-10 It produces both a score for each joint (hands and 
feet) and an overall score that reflects measurement and extent of joint damage. Scores range 
from 0 (“normal conditions,” i.e., intact bony outlines and normal joint space) to 5 (“mutilating 
abnormality,” i.e., original bony outlines have been destroyed), so higher scores reflect greater 
damage. Scores can range from 0 to 250.  

General Health Measures  

Health Assessment Questionnaire  

The Health Assessment Questionnaire (HAQ) is a widely used self-report measure of 
functional capacity; it is a dominant instrument in studies of patients with arthritis (particularly 
trials of drugs in patients with rheumatoid arthritis), but it is considered a generic (not disease-
specific) instrument. Detailed information on its variations, scoring, etc., can be found at 
www.chcr.brown.edu/pcoc/EHAQDESCRSCORINGHAQ372.PDF (accessed for this purpose 
1/18/2007) or www.hqlo.com/content/1/1/20 (accessed for this purpose 1/18/2007) and in the 
seminal reports by Fries et al.11 and Ramey et al.12  

The full, five-dimension HAQ consists of four domains: disability, discomfort and pain, 
toxicity, and dollar costs, plus death (obtained through other sources). More commonly, “the 
HAQ” as used in the literature refers to the shorter version encompassing the HAQ Disability 
Index (HAQ-DI), the HAQ pain measure, and a global patient outcome measure. The HAQ-DI is 
sometimes used alone.  

The HAQ-DI, with the past week as the time frame, focuses on whether the respondent “is 
able to…” do the activity and covers eight categories in 20 items: dressing and grooming, 
arising, eating, walking, hygiene, reach, grip, and common daily activities. The four responses 
for the HAQ-DI questions are graded as follows: without any difficulty = 0; with some difficulty 
= 1; with much difficulty = 2; and unable to do = 3. The highest score for any component 
question in a category determines the category score. The HAQ-DI also asks about the use of 
aids and devices to help with various usual activities. Two composite scores can be calculated, 
one with and one without the aids/devices element; both range from 0 to 3.  

The HAQ pain domain is measured on a doubly-anchored horizontal visual analog scale 
(VAS) of 15 cm in length; one end is labeled “no pain” (score of 0) and the other is labeled “very 
severe pain” (score of 100). Patients mark a spot on the VAS, and scores are calculated as the 
length from “no pain” in centimeters (cm) multiplied by 0.2 to yield a value that can range 
between 0 and 3.  
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With respect to interpretation, HAQ-DI scores of 0 to 1 are generally considered to represent 
mild to moderate disability, 1 to 2 moderate to severe disability, and 2 to 3 severe to very severe 
disability. 

The HAQ global health status scale measures quality of life (essentially, as how the patient is 
feeling) with a 15 cm doubly-anchored horizontal VAS scored from 0 (very well) to 100 (very 
poor).  

Medical Outcomes Study Short Form 36 Health Survey  

The Medical Outcomes Study Short Form 36 Health Survey (SF-36) is an internationally 
known generic health survey instrument. Information can be found at www.sf-
36.org/tools/sf36.shtml (accessed for this purpose 2/18/2007) and in a large number of articles 
documenting its psychometric properties.13-19 It comprises 36 items in eight independent domains 
tapping functioning and well-being: physical functioning, role-physical, bodily pain, and general 
health in one grouping (physical health) and vitality, role-emotional, social functioning, and 
mental health in another grouping (mental health). The SF-36 provides a separate scale score for 
each domain (yielding a profile of health) and two summary scores, one for physical health and 
one for mental health. Each scale is scored from 0 to 100 where higher scores indicate better 
health and well-being. 

A “version 2” of the SF-36 was introduced in the late 1990s to correct some drawbacks in 
formatting, wording, and other issues and to update the norm-based scoring with 1998 data. It 
can be fielded in two versions varying by recall period: 4-week recall (the usual approach) and  
1-week recall (acute). More recently, it has been tested and used for computer adaptive testing 
according to item response theory principles. 

EuroQol EQ-5D Quality of Life Questionnaire 

A third generic quality-of-life instrument is the EuroQol EQ-5D Quality of Life 
Questionnaire, typically known just as the EQ-5D. More information can be found at 
http://www.euroqol.org/ (accessed for this purpose 1/18/2007) and in key descriptive articles,20 
one of which is about patients with rheumatoid arthritis.21 

The EQ-5D covers health status in five domains (three questions each): mobility, self-care, 
usual activities, pain or discomfort, and anxiety or depression. It is intended for self-response but 
can be used in other administration modes. Each item can take one of three response levels – no 
problems, some moderate problems, extreme problems – identified as level 1, 2, or 3, 
respectively. This yields a profile of one level for each of the five domains; this is essentially a 
five-digit number, and no arithmetic properties attach to these values. Users can convert health 
states in the five-dimensional descriptive system into a weighted health state index by applying 
scores from EQ-5D "value sets" elicited from general population samples to the profile pattern 
(e.g., 1, 2, 3, 3, 1).  

The EQ-5D also has a global health VAS scale (20 cm) scored from 0 to 100.  
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Rheumatoid Arthritis Measures 

American College of Rheumatology 20/50/70  

The American College of Rheumatology (ACR) criteria are concerned with improvement in 
counts of tender and swollen joints and several domains of health.22 A principal aim of these 
criteria is use in studies (particularly trials) of drugs for rheumatoid arthritis. More information 
can be found at www.rheumatology.org/publications/response/205070.asp and www.hopkins-
arthritis.som.jhmi.edu/edu/acr/acr.html#remis_rheum (both accessed for this purpose 1/18/2007). 
Originally these latter involved patient assessment, physician assessment, erythrocyte 
sedimentation rate, pain scale, and functional questionnaire. 

Today, based on work done in the mid 1990s,23 values for clinical trial patients are defined as 
improvement in both tender and swollen joint counts and in three of the following: patient’s 
assessment of pain; patient’s global assessment of disease activity, patient’s assessment of 
physical function (sometimes referred to as physical disability), the physician’s global 
assessment of disease activity, and acute phase reactant (C-reactive protein, or CRP). The 20, 50, 
or 70 designations (sometimes called the ACR Success Criteria) refer to improvements in 
percentage terms to 20 percent, 50 percent, or 70 percent in the relevant dimensions. A 
physician’s global assessment of 70 percent improvement is considered remission.  

Thus, patients are said to meet ACR 20 criteria when they have at least 20 percent reductions 
in tender and swollen joint counts and in at least three of the domains. ACR 50 and ACR 70 
criteria are defined in a manner similar to that for ACR 20, but with improvement of at least 50 
percent and 70 percent in the individual measures, respectively. The table illustrates, in a study 
context, how a patient might be said to have an ACR 50 response. 

 

 

 

 

 

Ritchie Articular Index 

This is a long-standing approach to doing a graded assessment of the tenderness of 26 joint 
regions, based on summation of joint responses after applying firm digital pressure.24 Four 
grades can be used: 0, patient reported no tenderness; +1, patient complained of pain; +2, patient 
complained of pain and winced; and +3, patient complained of pain, winced, and withdrew. 
Thus, the index ranges from 0 to 3 for individual measures and 0 to 78 overall, with higher 
scores being worse tenderness. 

Certain joints are treated as a single unit, such as the metacarpal-phalangeal and proximal 
interphalangeal joints of each hand and the metatarsal-phalangeal joints of each foot. For 
example, the maximum score for the five metacarpal-phalangeal joints of the right hand would 

Outcomes Measured Baseline Endpoint 
Tender joints count * 12 6 
Swollen joints count * 8 3 
Patient’s pain score* 60 20 
Patient’s physical function 
(disability) score 

80 60 

Physician’s global activity score* 50 20 
C-reactive protein* 3.6 1.4 
* At least 50 percent improvement between baseline and 
endpoint measurements. 
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be 3, not 15. No weights are used for different types of joints (e.g., by size), because the issue is 
one of measuring changes (improvements) in tenderness; this is especially relevant for 
rheumatoid arthritis.  

Disease Activity Score 

The Disease Activity Score (DAS) is an index of disease activity first developed in the mid 
1980s. The history of its development and current definitions, scoring systems, and other details 
can be found at http://www.das-score.nl/www.das-score.nl/ (accessed for this purpose 
1/19/2007) and in recent articles.4,25 The DAS originally included the Ritchie Articular Index 
(see above), the 44 swollen joint count, the erythrocyte sedimentation rate, and a general health 
assessment on a VAS. A cut-off level of the DAS of 1.6 is considered to be equivalent with 
being in remission.  

More recently, an index of RA disease activity using only 28 joints – the DAS 28 – has been 
developed, focusing on joint counts for both tenderness (TJC) and swelling (SJC). It also uses 
either the patient’s or a physician’s global assessment (PGA) of disease activity (on a 100 mm 
VAS) and the erythrocyte sedimentation rate (ESR) or C-reactive protein. The formula for 
calculating a DAS 28 score is as follows: = (0.56 × TJC1/2) + (0.28 × SJC1/2) + (0.7 × ln [ESR]) + 
(0.014 × PGA [in mm]). Numerous formulas to calculate a variety of DAS and DAS 28 scores 
exist (see the website above), such as when a global patient assessment of health is unavailable.  

The DAS 28 yields a score on a scale ranging from 0 to 10. A DAS 28 of 2.6 is considered to 
correspond to remission; a DAS 28 of 3.2 is a threshold for low disease activity; and a DAS 28 
of more than 5.1 is considered high disease activity  

EULAR Response Criteria 

The European League Against Rheumatism (EULAR) response criteria classify patients as 
good, moderate, or nonresponders based on both change in disease activity and current disease 
activity, using either the DAS or the DAS28 (see description above).26 For example, to be 
classified as a good responder a patient must have relevant change in DAS (≥1.2) and low 
current disease activity (≤2.4), while a nonresponder must have ≤0.6 change in DAS and high 
disease activity (>3.7).27 

The EULAR criteria have been validated in multiple clinical trials, and confirmed in an 
analysis of nine clinical trials that concluded a high level of agreement and equal validity 
between ACR and EULAR improvement classifications.28 Good and moderate responders 
showed significantly more improvement in functional capacity and significantly less progression 
of joint damage than patients classified as nonresponders.28  

Psoriatic Arthritis Measures 

Psoriatic Arthritis Response Criteria 

The psoriatic arthritis response criteria (PsARC) was initially designed for use in a clinical 
trial that compared sulphasalazine to placebo in the setting of the Veterans Administration.29 It 
has since been used as the primary or secondary outcome in all the studies that examined 
biologics versus placebo in the treatment of PsA. The PsARC includes improvement in at least 
two of the following, one of which had to be a joint count, and no worsening of any measure: 
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tender or swollen joint count improvement of at least 30%, patient global improvement by one 
point on a five-point Likert scale, or physician global improvement on the same scale.29 

American College of Rheumatology 20  

The ACR 20 (American College of Rheumatology 20 percent response) is the other outcome 
that is used as the primary outcome in clinical trials of biologics. The measurement is similar to 
that of the ACR 20 used for rheumatoid arthritis with modifications made that increased the 
number of joints tested from 68 tender and 66 swollen to 76 and 78, respectively, with the 
addition of distal interphalangeal joints of the feet and carpometacarpal joints of the hands.29 The 
outcomes from the ACR 20 are generally poorer when compared to the PsARC due to the 
variation in items measured; this is due in part to the need to see an improvement in tender and 
swollen joints in the ACR 20 versus an improvement in tender or swollen joint counts.  
2010 Rheumatoid Arthritis Criteria 
Target population (Who should be tested?) 
Patients who  

• have at least 1 joint with definite clinical synovitis (swelling) 
o Criteria aimed at classification of newly presenting patients; patients with erosive disease typical of RA 

with a history compatible with prior fulfillment of the 2010 criteria should be classified as having RA; 
patients with longstanding disease, including those whose disease is inactive (with or without treatment) 
who, based on retrospectively available data, have previously fulfilled the 2010 criteria should be 
classified as having RA  

• with the synovitis not better explained by another disease 
o Differential diagnoses vary among patients with different presentations, but may include conditions such 

as systemic lupus erythematosus, psoriatic arthritis, and gout. If it is unclear about the relevant 
differential diagnoses to consider, an expert rheumatologist should be consulted 

Classification criteria for RA  

Score-based algorithm:  

• Add score of categories: Joint involvement, serology, reactants, duration 
o Differential diagnoses vary among patients with different presentations, but may include 

conditions such as systemic lupus erythematosus, psoriatic arthritis, and gout. If it is 
unclear about the relevant differential diagnoses to consider, an expert rheumatologist 
should be consulted 

• Score of ≥6/10 needed for classification of a patient as having definite RA 

o Although patients with a score of <6/10 are not classifiable as having RA, their status can 
be reassessed and the criteria might be fulfilled cumulatively over time 

 Score 

Joint involvement 
Joint involvement refers to any swollen or tender joint on examination, which may be confirmed by imaging 
evidence of synovitis; d Distal interphalangeal joints, first carpometacarpal joints, and first metatarsophalangeal 
joints are excluded from assessment; categories of joint distribution are classified according to the location and 
number of involved joints, with placement into the highest category possible based on the pattern of joint 
involvement 

1 large joint  
• "Large joints" refers to shoulders, elbows, hips, knees, and ankles 

0 

2-10 large joints 1 
1-3 small joints (with or without involvement of large joints)  
• "Small joints" refers to the metacarpophalangeal joints, proximal interphalangeal joints, 

second through fifth metatarsophalangeal joints, thumb interphalangeal joints, and wrists. 

2 

4-10 small joints (with or without involvement of large joints) 3 
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>10 joints (at least 1 small joint) 

• In this category, at least 1 of the involved joints must be a small joint; the other joints can 
include any combination of large and additional small joints, as well as other joints not 
specifically listed elsewhere (e.g., temporomandibular, acromioclavicular, sternoclavicular, 
etc.) 

5 

Serology (at least 1 test result is needed for classification)†† 
• Negative refers to IU values that are less than or equal to the upper limit of normal (ULN) for the laboratory 

and assay; low-positive refers to IU values that are higher than the ULN but ≤3 times the ULN for the 
laboratory and assay; high-positive refers to IU values that are >3 times the ULN for the laboratory and 
assay; where rheumatoid factor (RF) information is only available as positive or negative, a positive result 
should be scored as low-positive for RF. ACPA = anti-citrullinated protein antibody 

Negative RF and negative ACPA 0 

Low-positive RF or low-positive ACPA 2 

High-positive RF or high-positive ACPA 3 

Acute-phase reactants (at least 1 test result is needed for classification) 

• Normal/abnormal is determined by local laboratory standards. CRP = C-reactive protein; ESR = erythrocyte 
sedimentation rate 

  

Normal CRP and normal ESR 0 

Abnormal CRP or abnormal ESR 1 

Duration of symptoms 
• Duration of symptoms refers to patient self-report of the duration of signs or symptoms of synovitis (e.g., pain, 

swelling, tenderness) of joints that are clinically involved at the time of assessment, regardless of treatment 
status 

  

<6 weeks 0 

≥6 weeks 1 
Adapted from: 2010 Rheumatoid arthritis classification criteria: An American College of Rheumatology/European League 
Against Rheumatism collaborative initiative. Arthritis & Rheumatism. 2010 Sep; 62(9): 2569–2581 

The Psoriasis Area and Severity Index 

The Psoriasis Area and Severity Index (PASI) was developed to measure the effect of 
treatments in clinical trials of psoriasis and is utilized to capture the psoriasis component found 
in psoriatic arthritis. The scale was originally published in 1978 in a trial of 27 patients suffering 
from severe chronic generalized psoriasis that were treated with Ro 10-9359, a retinoic acid 
derivative.30 The PASI is a composite index of disease severity incorporating measures of 
scaling, erythema, and induration, and it is weighted by severity and affected body surface area. 
A PASI >12 defines severe, PASI 7-12 moderate, and PASI <7 mild psoriasis. 

http://www.rheumatology.org/practice/clinical/classification/ra/ra_2010.asp#fn_08�
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Appendix H. Excluded Studies
Characteristics of Studies with Poor Internal Validity 

Study Design 
Sample 

Size Intervention Reason for Exclusion 
Anis et al., 20091 RCT subanalysis 205 Etanercept High risk of bias due to 

loss of effect of 
randomization 

Bathon et al., 20062 Pooled data 
analysis 

2,402 Etanercept  Selection bias 

Bazzani et al., 20093 Prospective cohort 
registry study 

1010 Etanercept  
Adalimumab 
Infliximab 
corticosteroid 

Selection bias 

Bejarno et al., 20084 RCT  148 Adalimumab 
Methotrexate 

Very high LTF 

‡Burmester et al., 20075 Prospe ctive cohort 
open-label study 

6610 Adalimuma b 
Combo therapy with 
1+ DMARD 

high risk of bias; 
confounding by 
indication 

Chopra et al., 20086 Prospe ctive cohort 
study 

230 Leflunomi de 
Methotrexate 

High LTF; completers 
analysis for outcome of 
interest; selection bias 

Cohen et al, 20107 Post hoc analysis of 
RCT data 

468 Rituximab  
Methotrexate 

High risk of bias due to 
loss of effect of 
randomization 

Cole et al., 20078 R etrospective 
cohort study 

303 Etanercept  
Adalimumab 
Infliximab 
Methylprednisolone 

Inadequate control for 
potential confounders; 
retrospective study with 
chart review; groups not 
similar at baseline; small 
sample size 

De Stefano, 20109 
 

Non-randomized 
controlled trial 

120 Anti-TNF therapy 
Methotrexate 
Leflunomide 

High LTF; no 
randomization; non-ITT 
analysis 

de Nijs et al., 200110 Cro ss-sectional 410 Corticosteroids Selection bias 
Faarvang et al., 199311 RCT 91 Hydroxychloroquine 

Sulfasalazine 
No ITT analysis; high 
LTF 

Fleischmann et al., 
200312 

Pooled data 
analysis 

1128 Etanercept  Selection bias 

Flendrie et al., 200513 Observation al 162 Leflunomide 
infliximab 

High LTF; selection bias

Ghosh et al., 200814 RCT  110 Methotrexate 
Sulfasalazine 
Hydroxychlorquine 

Randomization/ 
allocation not 
adequately reported; 
inadequate reporting of 
baseline measures 

Guignard et al., 200815 R etrospective 
cohort study 

2707 Anti-TNF therapy 
Non anti-TNF 
therapy 

No adjustment for 
confounders and effect 
modifiers; small sample 
size; single center 

Hafstrem et al., 200916 RCT  150 Prednisolone High LTF 
Hansen et al., 199917 RCT  102 DMARDs  

Prednisolone 
High attrition; no ITT 
analysis 
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Study Design 
Sample 

Size Intervention Reason for Exclusion 
Heiberg et al., 200618 Observational 183 Adalimumab 

Methotrexate 
High potential for 
selection bias and 
confounding; baseline 
differences between 
groups 

Iwatani et al., 200619  Cross-sectional 
prospective cohort 

313 Sulfasalazine 
Methotrexate 
Bucillamine 

Selection bias; high 
potential for confounding 

Jones, et al., 201020 RCT 570 Tocilizumab 
Methotrexate 

Attrition NR; quality of 
randomization and 
allocation concealment 
unclear 

Karlsson et al., 200821 Prospective cohort 
study 

473 Second-line anti-
TNF therapy Third-
line anti-TNF 
therapy 

High LTF; Poor inter-
rater reliability 

Kimel et al., 200822 RCT 525 Adalimumab 
Methotrexate 

Selection bias; High 
LTF; no ITT analysis; 
analyses do not directly 
compare the two 
treatment groups 

Lee et al., 200823 Adjusted indirect 
comparison 

N/A Anti-TNF therapy 
Methotrexate 

High risk of bias due to 
small number of studies 
(3) included in indirect 
comparisons 

Mariette et al., 201024 
 

Case-control study 111 Etanercept 
Infliximab 
Adalimumab 

Small sample size; 
control for confounding 
unclear 

Mattey et al., 200925 Observational 154 Infliximab 
Etanercept 

No baseline 
characteristics reported; 
no adjustments made for 
different lengths of 
treatment 

Mertz and Blair, 200726 Retrospective 
observational 
Study 

287 Anti-TNF therapy 
Methotrexate 
Azathioprine 
Leflunomide 
Prednisone 

Confounding by 
indication; selection 
bias; groups not similar 
at baseline  

Nagashima et al., 200627 Prospective cohort 1358 Sulfasalazine 
Methotrexate 

No adjustments for 
confounding; unequal 
treatment duration; 
unclear if groups are 
similar at baseline 

Osiri et al., 200628 Prospective cohort 152 Methotrexate 
Sulfasalazine 
Leflunomide 

High potential for bias 
due to confounding by 
indication 

Schoels et al., 200729 Prospective cohort 
study 

1214 Methotrexate 
Sulfasalazine 
Leflunomide 
Other unspecified 
DMARS 

Attrition data not 
reported; not clear if 
groups are similar at 
baseline 
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Study Design 
Sample 

Size Intervention Reason for Exclusion 
Seong et al., 200730 Retrospective 

cohort study  
1478 Anti-TNF naïve 

Infliximab 
Etanercept 

Selection bias; groups 
not comparable at 
baseline; high potential 
for confounding 

Soderlin et al., 200731 Prospective cohort 357 Biologics 
Methotrexate 

High LTF; important 
potential confounders 
not accounted for 

‡Strand et al., 2006 32 RCT 161 Rituximab 
Methotrexate 

Very high LTF 

Todoerti et al., 201033 
 

RCT 210 Prednisone Poor reporting of 
outcomes; statistical 
methods or study design 
to reduce confounding 
unclear 

van der Heijde et al., 
200734 

RCT 414 Etanercept 
Methotrexate 

High LTF 

van Vollenhoven et al., 
201035 

Observational 664 Adalimumab 
Methotrexate 

High LTF; important 
baseline differences 
between groups; high 
risk of selection bias 

Weisman et al., 200736 RCT 564 Etanercept 
Placebo 

High LTF; not powered 
to detect a difference in 
these rare outcomes; 
some baseline 
differences in 
cardiovascular risk 
factors 

NR, not reported; ITT, intention to treat; LTF, loss to followup; RCT, randomized controlled trial. 

‡Rated fair for adverse events or included in adverse events meta-analysis 
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Appendix I. Strength of Evidence Tables 
 

Strength of evidence for Disease Activity and Radiographic Progression (KQ1) 

For each comparison, the following tables provide the strength of evidence for disease activity 
and radiographic outcomes within a single row, if both outcomes were available. Information 
related to disease activity is provided in the upper part of each row; information related to 
radiographic outcomes is provided in the lower part of each row, when available.  

Table 1. Strength of evidence for Disease Activity and Radiographic Progression (KQ1) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Oral DMARD vs. 
Oral DMARD: 
Corticosteroid 
vs. 
Corticosteroid 
 
1 RCT 
 
N =143 

Medium 
 
RCT/ 
fair 

Unknown, 
single study 

Direct  Precise  No difference in ACR 20 
and DAS for prednisolone 
and budesonide 

Low 

LEF vs. MTX 
 
2 RCTs  
 
N = 1481 
 

Low 
RCTs/ Fair 
 
Low 
RCTs/Fair 

Consistent 
 
 
Consistent 

Direct 
 
 
Indirect 

Imprecise 
 
 
Precise 

No difference in ACR 20 at 
1 to 2 years 
 
No difference in 
radiographic changes at 2 
years 

Low 
 
 
Low 

LEF vs. SSZ 
 
1 RCT 
 
N =358 

Medium 
RCT/Fair 
 
Medium 
RCT/Fair 

Unknown, 
single study 
 
Unknown, 
single study 

Direct 
 
 
Indirect 

Imprecise 
 
 
Imprecise 

Mixed results for ACR20 
response at 2 yrs 
 
Similar Radiographic 
changes at 2 years  

Insufficient 
 
 
Low 

SSZ vs. MTX 
 
3 RCTs 
 
N = 1001 

Low 
RCTs/Fair 
 
Low 
RCTs/Fair 

Consistent 
 
 
Consistent 

Direct 
 
 
Indirect 

Precise 
 
 
Imprecise 

No difference in disease 
activity 
 
No difference in 
radiographic changes 

Low 
 
 
Low 

Oral DMARD 
Combinations 
vs. 
Monotherapy or 
Combinations 
with or without 
Corticosteroids: 
SSZ + MTX vs. 
SSZ or MTX 
 
3 RCTs, 1 
Prospective 
cohort; 
 
N = 709 
 
2 RCTs 
 
N = 374 

Low 
1 RCT/Fair 
 
 
Low 
2RCTs, 1 
prospective 
cohort/Fair 
 
Low 
2RCTs/Fair 

Unknown, 
single study 
 
 
Consistent 
 
 
 
 
Consistent 

Direct 
 
 
 
Direct 
 
 
 
 
Indirect 

Imprecise 
 
 
 
Precise 
 
 
 
 
Precise 

Sulfasalazine + MTX 
improves disease activity 
(DAS), but no difference in 
ACR   
No differences in disease 
activity in patients with 
early RA 
 
 
No difference in 
radiographic changes 

Low 
 
 
 
Moderate 
 
 
 
 
Low 
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Table 1. Strength of evidence for Disease Activity and Radiographic Progression (KQ1) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

MTX + HCQ + 
SSZ vs. 1 or 2 
oral DMARDs 
 
2 RCTs 
 
N = 273 

Low 
RCTs/Good 

Consistent Direct Imprecise Improvement in disease 
activity in 3 versus 2 oral 
DMARDs 

Moderate 

Oral DMARD + 
corticosteroid 
vs. Oral DMARD 
 
2RCTs 
 
N = 717 

Low  
RCTs/fair 
 
Low 
RCT/ Fair 

Inconsistent 
 
 
Consistent 

Direct 
 
 
Indirect 

Imprecise 
 
 
Imprecise 

Mixed results for disease 
activity 
 
Less radiographic 
changes with oral DMARD 
plus prednisone 
 
 

Insufficient 
 
 
Low 

Biologic 
DMARDs vs. 
Biologic 
DMARDs 
 
Mixed treatment 
comparison 
(MTC) 30 RCTs 
 
N = 6888* 

High 
 MTC 

Unknown, 
Single study 

Indirect Imprecise No significant differences 
in disease activity (ACR 
50 ) in MTC analyses for 
abatacept, adalimumab, 
golimumab,infliximab 
rituximab and tocilizumab 
in patients resistant to 
MTX 

Low 

Biologic 
DMARDs vs. 
Biologic 
DMARDs: ABA 
vs. INF 
 
1 RCT 
 
 N = 431; (MTC)  
 
30 RCTs 
 
N = 6888* 

Medium 
 RCT/Fair, 
MTC 

Inconsistent Direct and 
Indirect 

Imprecise Abatacept improves 
disease activity over 1 
year more than infliximab 
 
No differences in ACR 50 
in MTC analyses  

Low 

ADA vs ETN 
 
1 prospective 
cohort 
 
N = 2326 

High 
Cohort/Fair 

Unknown, 
single study 

Direct Imprecise No difference in disease 
activity (ACR 70 respons) 
after 6 months 

Low 
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Table 1. Strength of evidence for Disease Activity and Radiographic Progression (KQ1) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

ADA vs. INF 
 
2 prospective 
cohorts 
 
N = 3033  
 
Mixed treatment 
comparisons 
(MTC) 
 30 RCTs 
 
N = 6888* 

High 
Prospective 
cohorts/Fair, 
MTC 
 

Consistent Direct and 
Indirect 

Imprecise Adalimumab improves 
disease activity over 1 
year more than infliximab 
 
No differences in MTC 
analyses 

Low 

ANA vs. 
Biologics 
 (MTC)  
 
30 RCTs 
 
N = 6888* 

High, MTC Unknown, 
single study 

Indirect Imprecise Less improvement in 
disease activity (ACR 50) 
for anakinra compared to 
etanercept and anakinra. 
Comparisons with 
abatacept, golimumab, 
infliximab, rituximab and 
tocilizumab did not reach 
statistical significance. 

Low 

ETN vs. 
Biologics 
  
(MTC)  30 RCTs  
 
N = 6888* 

High, MTC Unknown, 
single study 

Indirect Imprecise In MTC analyses, greater 
improvement in disease 
activity (ACR 50) for 
etanercept compared to 
abatacept, adalimumab, 
anakinra, infliximab, 
rituximab and tocilizumab. 
No significant differences 
when compared with 
golimumab. 

Low 

ETN vs. INF 
 
1 open label trial, 
5 prospective 
cohorts 
 
N = 5883 
 
(MTC) 30 RCTs  
 
N = 6888* 

High 
Open label 
trial, 
prospective 
cohorts/Fair, 
MTC 
 

Consistent Direct and 
indirect  

Imprecise Faster onset of efficacy 
for ETN but no differences 
at 1 year or later 
 
MTC analyses (ACR 50: 
OR 4.17, 95% CI, 2.00-
11.17) 

Low 

RTX vs. anti 
TNF 
 
1 prospective 
cohort 
 
N = 116 

High 
Prospective 
cohort/Fair 
 

Unknown, 
single study 

Direct Precise RTX reduces DAS 28 at 6 
months more than anti-
TNF 

Low 
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Table 1. Strength of evidence for Disease Activity and Radiographic Progression (KQ1) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Biologic 
DMARDs vs. 
Oral DMARDs 
 
4RCTs/2Cohorts  
 
N = 3696 

Low 
RCTs/ 
Cohorts/Fair 

Consistent Direct Imprecise Higher response rates for 
biologic DMARDs (ADA, 
ANA, ETN, INF, ) vs. oral 
DMARDs (MTX, LEF) in 
patients with inadequate 
response to prior 
DMARDs 

Moderate 

Biologic 
DMARDs vs. 
Oral DMARDs: 
ADA vs. MTX 
 
1 RCT 
 
N = 799 

Low 
RCT/Fair 
 
Low 
RCT/Fair 

Unknown, 
single study 
 
Unknown, 
single study 

Direct 
 
 
Indirect 

Precise 
 
 
Precise 

Lower response rates for 
ADA vs. MTX in early RA 
 
Less radiographic 
progression for ADA vs. 
oral DMARD in early RA 

Low 
 
 
Low 

ETN vs. Oral 
DMARDs 
 
2RCTs, 
1nonrandomized 
trial 
 
N =1687 

Medium 
RCT, 
nonrandomi
zed trial/Fair 
 
Low, 
RCTs/Fair 

Consistent 
 
 
 
 
Consstent 
 

Direct 
 
 
 
 
Indirect 
 

Imprecise 
 
 
 
 
Imprecise 
 

Greater improvement in 
disease activity in ETN vs. 
oral DMARD 
 
 
Less radiographic 
progression for ETN vs. 
oral DMARD  

Low 
 
 
 
 
Low 
 

TCZ vs. MTX 
 
1 RCT 
 
N = 127 

Low 
1 RCT/Fair 

Unknown, 
single study 

Direct Precise Great improvement in 
disease activity for 
Tocilizumab than MTX 
(8mg/wek) at 24wks 

Insufficienta 

Biologic 
DMARDs + 
Biologic 
DMARDs vs. 
Biologic 
DMARDs: (1) 
ETN + AKA vs. 
ETN  
(2) ETN + ABA 
vs. ETN 
 
2 RCTs 
 
N = 363 

Low 
2 RCTs/Fair 

Consistent Direct Imprecise No difference in disease 
activity 

Low 
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Table 1. Strength of evidence for Disease Activity and Radiographic Progression (KQ1) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Any Biologic 
DMARDs + Oral 
DMARDs vs. 
Biologic 
DMARDs 
 
5 RCTs,4 
cohorts;              
 
N = 9804 
 
2 RCTs 
 
N = 1485 

Low 
RCTs/Fair, 
Cohorts/2 
good 
 
Low/Fair 

Consistent 
 
 
 
 
Consistent 

Direct 
 
 
 
 
Indirect 

Imprecise 
 
 
 
 
Imprecise 

Improved disease activity 
with biologic plus MTX 
 
 
 
Less radiographic change 
with biologic plus MTX 

Moderate 
 
 
 
 
Low 

Biologic 
DMARDs + Oral 
DMARDs vs. 
Biologic 
DMARDs: ADA+ 
MTX vs. ADA 
 
1 RCT 
 
N = 799 

Low 
1RCT/Fair 
 
Low 
1RCT/Fair 

Unknown, 
single study 
 
Unknown, 
single study 

Direct 
 
 
Indirect 

Precise 
 
 
Precise 

Higher ACR50 response 
for ADA + MTX 
 
Less radiographic change 
for ADA + MTX 

Low 
 
 
Low 

ETN + DMARD 
vs. ETN 
 
3 RCTs, 3 
cohorts 
  
N = 8529  

Medium 
RCTs/Fair, 
cohorts 
/2Good,Fair 
 
Low 
1RCT/Fair 

Consistent 
 
 
 
 
Unknown, 
single study 

Direct 
 
 
 
 
Indirect 

Imprecise 
 
 
 
 
Precise 

Trend toward improved 
disease activity for ETN+ 
MTX vs. ETN 
 
 
Less radiographic change 
for ETN + MTX vs. ETN 

Low 
 
 
 
 
 
Low 

INF + MTX vs. 
MTX 
 
1 Prospective 
cohort 
 
N = 2711 

Medium 
Prospective 
cohort/Good 

Unknown, 
single study 

Direct Precise Improved disease activity 
for INF + MTX vs. INF 

Low 

RTX +MTX vs. 
RTX 
 
1 RCT 
 
N = 161 

Low 
RCT/Fair 

Unknown, 
single study 

Direct Precise Improved disease activity 
for RTX + MTX vs. RTX 

Low 

Any Biologic 
DMARDs + Oral 
DMAR vs Oral 
DMARD 
 
7 RCTs 
 
N = 4482 

Low 
RCTs/ 1 
Good 
 
Low 
3RCTs/1Go
od 

Consistent 
 
 
 
Consistent 

Direct 
 
 
 
Indirect 

Precise 
 
 
 
Imprecise 

Greater improvement in 
disease activity for 
biologic + oral DMARD 
 
Less radiographic change 
for biologic + oral DMARD 

High 
 
 
 
Moderate 
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Table 1. Strength of evidence for Disease Activity and Radiographic Progression (KQ1) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Biologic 
DMARDs + Oral 
DMARDs vs. 
Oral DMARDs: 
ABA + MTX vs. 
MTX 
 
1 RCT 
 
N = 509 

Low 
RCT/Good 
 
 
RCT/Good 

Unknown, 
single study 
 
 
Unknown, 
single study 

Direct 
 
 
 
Indirect 

Precise 
 
 
 
Precise 

Greater improvement in 
disease activity (ACR50) 
for ABA + MTX vs MTX 
 
Less radiographic change 
for ABA + MTX 

Low 
 
 
 
Low 

ADA + MTX vs. 
MTX 
 
1 RCT 
 
N = 799 

Medium 
1 RCT/Fair 
 
Medium 
RCT/Fair 

Unknown, 
single study 
 
Unknown, 
single study 

Direct 
 
 
Indirect 

Precise 
 
 
Precise 

Improved disease activity 
for ADA + MTX vs. MTX 
 
Less radiographic change 
for ADA + MTX 

Low 
 
 
Low 

ETN + oral 
DMARD vs. oral 
DMRD (MTX or 
SSZ) 
 
3 RCTs 
 
N = 1488 
 

Low 
3RCTs/Fair 
 
 
Medium 
1 RCT/Fair 
 
 

Consistent 
 
 
 
Unknown, 
single study 

Direct 
 
 
 
Indirect  

Imprecise 
 
 
 
Precise 

Improved disease activity 
for ETN + oral DMARD 
vs. oral DMARD 
 
Less radiographic change 
for ETN + MTX vs. MTX 

Moderate 
 
 
 
Low 

GOL + MTX vs. 
MTX 
 
1 RCT 
 
N = 637 

Medium 
1RCT/Fair 

Unknown, 
single study 

Direct Precise Improved disease activity 
(ACR50) for GOL + MTX 
vs. MTX 

Low 

INF + MTX vs. 
MTX 
 
1 RCT 
 
N = 1049 

Medium 
1 RCT/Fair 

Unknown, 
single study 

Direct Precise Improved disease activity 
for INF + MTX vs. MTX 

Low 
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Table 1. Strength of evidence for Disease Activity and Radiographic Progression (KQ1) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Biologic 
DMARDs + Oral 
DMARDs vs. 
Biologic 
DMARDs + Oral 
DMARDs: ANK 
+ MTX vs. ANT 
+ LEF; ETN + 
DMARD vs. INF 
+ DMARD; Anti-
TNF + MTX vs. 
anti-TNF vs. 
LEF 
 
3 prospective 
cohorts 
 
N = 4225 

Medium 
Prospective 
cohorts/Fair 

Consistent Direct Imprecise No significant difference 
between Biologic DMARD 
+ Oral DMARD vs. 
Biologic DMARD + oral 
DMARD (ANK, INF, ETN, 
ADA with MTX or LEF) 

Low 

Strategies in 
Early RA: Two 
oral DMARDs 
plus 
corticosteroid 
vs. oral DMARD 
 
1 RCT 
 
N = 155 

Low  
1RCT/Good 
 
 
Low  
1RCT/Good 

Unknown, 
single study 
 
 
Unknown, 
single study 

Direct 
 
 
 
 
Indirect 

Precise 
 
 
 
 
Precise 

Improved disease activity 
in combination group at 
28 weeks, but no 
difference by 52 weeks 
 
Less radiographic 
progression in 
combination group up to 5 
years 

Low 
 
 
 
 
Low 

Three oral 
DMARDs plus 
corticosteroid 
vs. oral DMARD 
 
1 RCT 
 
N = 199 

Medium 
RCT/Fair 
 
 
 
Medium 
RCT/Fair 

Unknown, 
single study 
 
 
 
Unknown, 
single study 

Direct 
 
 
 
 
Indirect 

Precise 
 
 
 
 
Precise 

Higher remission in 
combination group at 2 
years but not significant at 
5 yrs 
 
Less radiographic 
progression in 
combination group up to 5 
years 

Low 
 
 
 
 
Low 

Three oral 
DMARDs  vs. 
Biologic plus 
oral DMARD 
 
1 RCT 
  
N = 258 

Medium 
RCT/Fair 

Unknown, 
single study 

Direct Precise Improved disease activity 
for Biologic DMARD  plus 
oral DMARD compared to 
three oral DMARDs 

Low 
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Table 1. Strength of evidence for Disease Activity and Radiographic Progression (KQ1) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

(1)Sequential 
monotherapy 
vs. (2)Step-up 
combination 
therapy vs. 
(3)initial 
combination 
therapy with 
prednisone 
vs.(4) initial 
combination 
therapy with 
infliximab 
 
1 RCT 
 
N = 508 

Low  
1RCT/Good 
 
 
Low  
1RCT/Good 

Unknown, 
single study 
 
 
Unknown, 
single study 

Direct 
 
 
 
Indirect 

Precise 
 
 
 
Precise 

No difference in remission 
by four years.  
 
 
Less radiographic 
progression in groups 3 
and 4 by four years 

Low 
 
 
 
Low 

ABA, abatacept; ACR, American College of Rheumatology; ADA, adalimumab; ANK, anakinra; DAS, disease activity score; DMARD, disease 
modifying antirheumatic drug; ETN, etanercept; GOL, golimumab; INF, infliximab; leflunomide, LEF; MTX, methotrexate; MTC, mixed 
treatment comparison; N, number; RA, rheumatoid arthritis rituximab, RIT; RCT, randomized controlled trial; sulfasalzine, SSZ; TCZ, 
tocilizumab; TNF, tumor necrosis factor; vs., versus. 

aThe dose of MTX used in this study is below the dose usually considered therapeutic. Thus this study does not 
provide evidence to determine how tocilizumab compares with MTC as it is generally used in clinical practice. 
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Strength of evidence for functional capacity and quality of life outcomes (KQ2) 
For each comparison, the following tables provide the strength of evidence for functional 

capacity and quality of life outcomes within a single row, if both outcomes were available. 
Information related to functional capacity is provided in the upper part of each row; information 
related to quality of life is provided in the lower part of each row, when available. If only one 
study provided all of the evidence for a comparison and had consistent results for functional 
capacity and quality of life outcomes (i.e. finding no difference or one treatment better than the 
other), we inserted a single set of entries in the row, rather than repeat the same information 
twice. 
Table 2. Strength of evidence for functional capacity and quality of life outcomes (KQ1 and KQ2) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Oral DMARD 
vs. Oral 
DMARD: 
Corticosteroid 
vs. 
Corticosteroid 
 
1 RCT  
 
N =143 

Medium 
 
RCT/ 
fair 

Unknown, 
single study 

Direct  Precise  Greater improvement in 
functional capacity and 
quality of life with 
prednisolone than with 
budesonide 

Low 

Leflunomide 
vs. MTX 
 
2 RCTs 
 
N = 1481  

Low 
 
RCTs/ 2 fair 
 
 
Medium 
 
RCT/1 fair 

Inconsistent 
 
 
 
 
Unknown, 
single study 

Direct 
 
 
 
 
Direct 

Imprecise* 
 
 
 
 
Precise 

No clinically significant 
difference for change in 
functional capacity.  
 
 
Although some results 
reached statistically 
significant differences 
favoring leflunomide 
(mean improvement in 
HAQ-DI: -0.45 vs. -0.26, P 
≤ 0.01), neither study 
reported a difference 
reaching the MCID. 
 
Greater improvement in 
quality of life (SF-36 
physical summary score, 
but not mental summary 
score) with LEF than MTX 

Low 
 
 
 
 
Low 

Leflunomide 
vs. 
Sulfasalazine 
 
1 RCT 
 
N = 358 

Medium 
 
 
RCT/fair 

Unknown, 
single study 

Direct Precise Greater improvement in 
functional capacity with 
LEF than SSZ  

Low 

Sulfasalazine 
vs. MTX 
 
3 RCTs 
 
N = 479 

Low 
 
RCTs/Fair 

Consistent 
 
 

Direct 
 
 

Precise 
 
 

No difference in functional 
capacity 
 
 

Moderate 
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Table 2. Strength of evidence for functional capacity and quality of life outcomes (KQ1 and KQ2) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Oral DMARD 
Combinations 
vs. 
Monotherapy 
or 
Combinations 
with or without 
Corticoster-
oids: SSZ + 
MTX vs. SSZ 
or MTX 
monotherapy 
 
3 RCTs 
 
N = 479 

Low 
 
RCTs/Fair 

Consistent Direct 
 
 

Precise No difference in functional 
capacity 
 

Moderate 
 

Oral DMARD + 
corticosteroid 
vs. Oral 
DMARD 
 
2 RCTs 
 
N = 717 
 
1 RCT 
 
N = 467 

Low 
 
RCTs/ Good, 
Fair 
 
Low 
RCT/Good 

Consistent 
 
 
 
 
Unknown, 
single study 

Direct 
 
 
 
 
Direct 

Imprecise 
 
 
 
 
Imprecise 

Greater improvement in 
functional capacity for 
subjects treated with oral 
DMARD plus prednisolone 
 
No difference in quality of 
life 

Moderate 
 
 
 
 
Low 

Biologic 
DMARD vs. 
Biologic 
DMARD: ABA 
vs. INF 
 
1 RCT 
 
N = 431 

Medium 
 
RCT/Fair 

Unknown, 
single study 

Direct Imprecise 
 
 
Imprecise 

No difference in functional 
capacity 
 
Statistically significant 
difference between groups 
for quality of life (SF-36 
PCS but not MCS) that did 
not reach the MCID. 

Low 
 
 
Low 

ETN vs. INF 
 
3 prospective 
cohort studies; 
 
N = 2239 

Medium 
Prospective 
cohorts/3 Fair 
 
 
Medium to 
High 
Prospective 
cohort/1 Fair 

Inconsistent 
 
 
 
 
Unknown, 
single study 

Direct 
 
 
 
 
Direct 

Imprecise 
 
 
 
 
Precise 

Mixed results for 
functional capacity (2 of 3 
studies reported no 
difference; 1 favored ETN) 
 
Reported statistically 
significantly greater 
improvement in quality of 
life with ETN (P = 0.001), 
but data NR (in Figure 
only) and CIs appear to 
overlap in the Figure  

Insufficient 
 
 
 
 
Insufficient 

ADA vs. ETN 
 
1 prospective 
cohort 
 
 N = 707 

Medium to 
High 
 
Prospective 
cohort/Fair 

Unknown, 
single study 

Direct Imprecise No difference in functional 
capacity 
 
No difference in quality of 
life  

Low 
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Table 2. Strength of evidence for functional capacity and quality of life outcomes (KQ1 and KQ2) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

ADA vs. INF 
 
1 prospective 
cohort; 
 
N = 707 

Medium to 
High 
 
Prospective 
cohort/Fair 
 

Unknown, 
single study 

Direct Precise Statistically significant 
difference between groups 
favoring ADA for 
improvement in functional 
capacity that did not reach 
the MCID (mean change 
in HAQ: -0.42 vs. -0.26, P 
< 0.05) 
 
Reported statistically 
significantly greater 
improvement in quality of 
life with ADA (P = 0.001), 
but data NR (in Figure 
only) and CIs appear to 
overlap in the Figure 

Low 
 
 
 
 
 
 
 
 
Insufficient 

Biologic 
DMARD vs. 
Oral DMARD: 
ADA vs. MTX 
 
1 RCT 
 
N = 799 

Medium 
 
RCT/Fair 

Unknown, 
single study  

Direct Precise No difference in functional 
capacity for MTX naïve 
subjects with early RA 
 

Low 
 

ETN vs. MTX 
 
2 RCTs 
 
N =1318 
 
1 RCT 
 
N = 632 

Low 
 
RCTs/1 
Good, 1 Fair 
 
Medium 
RCT/1 Fair 

Inconsistent 
 
 
 
 
Unknown, 
single study 

Direct 
 
 
 
 
Direct 

Imprecise 
 
 
 
 
Imprecise 

Mixed results for functional 
capacity 
 
 
 
Faster improvement in 
quality of life with ETN 
(greater improvement at 
12 weeks, but no 
difference from weeks 16 
to 52) 

Insufficient 
 
 
 
 
Low 

TCZ vs. MTX 
 
1 RCT 
 
N = 127 

Medium 
 
RCT/Fair 

Unknown, 
single study 

Direct Precise Greater improvement in 
functional capacity with 
TCZ than MTX 
(8mg/week) for patients 
with active RA and an 
inadequate response to 
MTX 

Insufficienta 

Biologic 
DMARD + 
Biologic 
DMARD vs. 
Biologic 
DMARD: ETN + 
ABA vs. ETN 
 
1 RCTs 
 
 N = 121 

Medium 
 
RCT/Fair 

Unknown, 
single study 

Direct Imprecise No difference functional 
capacity 
 
Greater improvement in 
physical, but not mental, 
health-related quality of life 

Low 
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Table 2. Strength of evidence for functional capacity and quality of life outcomes (KQ1 and KQ2) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Any Biologic 
DMARDs + 
Oral DMARDs 
vs. Biologic 
DMARDsb 
 
2 RCTs 
 
N = 1495 

Low 
 
RCTs/1 
Good, 1 Fair 
 
Low 
RCT/1 Good 

Consistent 
 
 
 
 
Unknown, 
single study 

Direct 
 
 
 
 
Direct 

Imprecise 
 
 
 
 
Precise 

Greater improvement in 
functional capacity with 
biologic + MTX 
 
 
Greater improvement in 
quality of life with biologic 
+ MTX 

Moderate 
 
 
 
 
Low 

Biologic 
DMARD + MTX 
vs. Biologic 
DMARD in 
MTX naïve 
subjects or 
those not 
recently on 
MTXb: ADA+ 
MTX vs. ADA 
 
1 RCT 
 
N = 799 

Medium 
 
RCT/Fair 

Unknown, 
single study 

Direct Precise Greater improvement in 
functional capacity with 
ADA + MTX for MTX-naïve 
subjects with early RA. 

Low 

ETN + MTX vs. 
ETN 
 
1 RCTs, 1 
cohort study 
 
N = 696  

Low 
 
RCT/ Good 

Unknown, 
single study 

Direct Precise Greater improvement in 
functional capacity and 
quality of life with ETN + 
MTX for subjects with 
active RA who failed at 
least 2 oral DMARDs, but 
were not on MTX for at 
least 6 months. 

Low 

Biologic 
DMARD + Oral 
DMARD vs. 
Biologic 
DMARD in 
subjects with 
active RA 
despite 
treatment with 
the same Oral 
DMARDb : ETN 
+ DMARD vs. 
ETN 
 
2 RCTs, 1 
cohort study 
 
N = 3609  

Low 
 
RCTs/2 Fair 
Cohort/Fair 

Consistent Direct Precise No difference in functional 
capacity  
 
No difference in quality of 
life 

Moderate 
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Table 2. Strength of evidence for functional capacity and quality of life outcomes (KQ1 and KQ2) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Any Biologic 
DMARDs + 
Oral DMARD 
vs. Oral 
DMARD 
 
7 RCTs, 1 
cohort study 
 
N = 7516 

Low 
 
RCTs/ 5 Fair, 
2 Good 
Cohort/Fair 
 
Low 
RCTs/3 Fair, 
1 Good 

Consistent 
 
 
 
 
 
Consistent 

Direct 
 
 
 
 
 
Direct 

Precise 
 
 
 
 
 
Precise 

Greater improvement in 
functional capacity with 
biologic + oral DMARD 
 
 
 
Greater improvement in 
quality of life with biologic 
+ oral DMARD 

High 
 
 
 
 
 
Moderate 

Biologic 
DMARD + Oral 
DMARD vs. 
Oral DMARD: 
ABA + MTX vs. 
MTX 
 
1 RCT 
 
 N = 509 

Low 
 
RCT/Good 

Unknown, 
single study 

Direct Imprecise Statistically significant 
differences for 
improvement in functional 
capacity and quality of life 
(SF-36 PCS) with ABA + 
MTX, but differences did 
not reach MCIDs 

Low 

ADA + MTX vs. 
MTX 
 
1 RCT 
 
N = 799 

Medium 
 
RCT/Fair 

Unknown, 
single study 

Direct Precise Greater improvement in 
functional capacity with 
ADA + MTX 

Low 

ETN + oral 
DMARD vs. 
oral DMARD 
(MTX or SSZ) 
 
3 RCTs, 1 
cohort study 
 
N = 4522 

Low 
 
RCTs/2 Fair, 
1 Good 
Cohort/Fair 
 
Low 
RCTs/ 1 Fair, 
1 Good 

Consistent 
 
 
 
 
 
Consistent 

Direct 
 
 
 
 
 
Direct 

Precise 
 
 
 
 
 
Precise 

Greater improvement in 
functional capacity with 
ETN + oral DMARD 
 
 
 
Greater improvement in 
quality of life with ETN + 
oral DMARD 

Moderate 
 
 
 
 
 
Moderate 

GOL + MTX vs. 
MTX 
 
1 RCT 
 
 N = 637 

Medium 
 
RCT/Fair 

Unknown, 
single study 

Direct Imprecise Greater numerical 
improvement in functional 
capacity with GOL 50 + 
MTX compared with MTX, 
but difference was not 
statistically significantly 
(Median % improvement in 
HAQ-DI: 43.65 vs. 36.95, 
P = 0.141) 

Low 

INF + MTX vs. 
MTX 
 
1 RCT 
 
N = 1049 

Medium 
 
RCT/Fair 

Unknown, 
single study 

Direct Precise Greater improvement in 
functional capacity and 
quality of life with INF + 
MTX 

Low 
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Table 2. Strength of evidence for functional capacity and quality of life outcomes (KQ1 and KQ2) 
(continued) 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Biologic 
DMARD + Oral 
DMARD vs. 
Biologic 
DMARD + Oral 
DMARD: Anti-
TNF + MTX vs. 
anti-TNF + LEF 
 
1 cohort 
 
N = 1218 

Medium 
 
Cohort/Fair 

Unknown, 
single study 

Direct Imprecise No difference in functional 
capacity  

Low 

Strategies in 
Early RA: Two 
oral DMARDs 
plus 
corticosteroid 
vs. oral 
DMARD 
 
1 RCT 
 
N = 155 

Low  
 
RCT/Good 

Unknown, 
single study 

Direct Precise More rapid improvement in 
functional capacity 
(comparing groups at 28 
weeks), but no difference 
by 56 weeks 

Low 

Three oral 
DMARDs plus 
corticosteroid 
vs. oral 
DMARD 
 
1 RCT 
 
N = 199 

Medium 
 
RCT/Fair 

Unknown, 
single study 

Direct Precise Less work disability in the 
combination strategy 
group 

Low 

Other 
combination 
strategies: 
Sequential 
monotherapy 
vs. Step-up 
combination 
therapy vs. 
initial 
combination 
therapy with 
prednisone vs. 
initial 
combination 
therapy with 
infliximab 

1 RCT 

N = 508 

Low  

RCT/Good 

Unknown, 
single study 

Direct Precise More rapid improvement in 
functional capacity in 
groups 3 and 4 than in 
groups 1 and 2(statistically 
significantly better at 3, 6, 
9, and 12 months). By two 
years, improvement was 
maintained in all groups, 
but there were no 
statistically significant 
differences between 
groups 

Similar pattern was found 
for improvement in 
physical health-related 
quality of life 

Low 

ABA, abatacept; ADA, adalimumab; DMARD, disease modifying antirheumatic drug; ETN, etanercept; GOL, golimumab; INF, 
infliximab; MCID, minimal clinically important difference; MTX, methotrexate; N, number; RCT, randomized controlled trial; 
TCZ, tocilizumab; vs., versus. 
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*This was considered imprecise based on the high degree of uncertainty around the effect size, partly due to one of the studies 
not reporting any quantitative information. 
aThe dose of MTX used in this study is below the dose usually considered therapeutic. Thus, this study does not provide evidence to determine 
how tocilizumab compares with MTX as it is generally used in clinical practice. 
bFor Biologic DMARD + Oral DMARD vs. Biologic DMARD, we stratified by population because results differed based on the population 
enrolled 
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Strength of evidence for Harms, Tolerability, Adverse Effects or Adherence for Corticosteroids 
(KQ3) 

For each comparison, the following tables (Table 3 and 4) provide the strength of evidence for 
harms, tolerability, adverse effects, and adherence. The table is organized by drug comparisons 
among corticosteroids, oral DMARDs, and biologic DMARDs.  Comparisons are further grouped 
by subheadings for overall tolerability specific adverse event categories, and adherence.  
Categories with no evidence are excluded from the table.   

Table 3. Strength of evidence for corticosteroids (KQ3) 
Outcome 
Drug Comparison 
Number of Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Overall 
Tolerability : 
Corticosteroid vs. 
Corticosteroid 
 
1 RCT  
 
N = 143 

Medium 
 
RCT/ 
fair 

Unknown, 
single study 

Direct  Precise  Similar tolerability with 
budesonide and 
prednisolone 

Low 

Overall 
Tolerability: 
Corticosteroid vs. 
no corticosteroid  
 
1 cohort study 
 
N = 224  

Medium 
 
Retrospective 
cohort/1 fair 

Unknown, 
single study 

Indirect Imprecise 
 
 
 

Dose dependent 
increased risk of fracture, 
infection, and GI events 

Insufficient 
 

Cardiovascular 
and 
Cerebrovascular 
Events: 
Corticosteroid vs. 
no corticosteroid  
 
1 RCT 
 
N = 467  
 
4 observational  
 
N = 122,817 

Medium 
 
RCT/fair  
 
observational/ 
4 fair 

Inconsistent Direct  Imprecise  Mixed results; decreased 
cardiovascular risk in one 
study, but increased risk 
of cardiovascular events 
and stroke in others  

Low 

Infection: 
Corticosteroid vs. 
no corticosteroid  
 
9 observational  
 
N = 268,383 

Low 
 
observational/ 
7 fair, 2 good 

Consistent Indirect  Precise  Corticosteroids increase 
risk of serious infection, 
TB, and herpes zoster 

Moderate 

Other Adverse 
Events: 
Corticosteroid vs. 
no corticosteroid  
 
3 observational  
 
N = 161,838 

Medium 
 
observational/ 
3 fair 

Unknown, 
single 
studies 

Indirect  Imprecise  Risk of septic (infectious) 
arthritis and interstitial 
lung disease increased 
with corticosteroids  

Low 

RCT, randomized controlled trial; TB, tuberculosis; vs., versus. 
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Table 4. Strength of evidence for oral DMARDs (KQ3) 
Outcome 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Overall 
Tolerability: 
Oral DMARD vs. 
Oral DMARD 
 
3 RCT  
 
N = 1839 
 
1 observational  
 
N = 40,594;  
 
3 meta-analysis  
 
N = 7,245 

Low 
 
RCTs/3 fair 
 
Retrospective 
cohort/1 fair 
 
meta-
analysis/2 
good, 1 fair  

Inconsistent Direct  Precise  Similar tolerability and 
discontinuation rates for 
HCQ, LEF, MTX, and 
SSZ, with the exception 
of one study noting better 
tolerability for LEF and 
one study noting better 
tolerability with MTX 

Low 

Overall 
Tolerability: 
Oral DMARD vs. 
Oral or Biologic 
DMARD 
combination 
 
6 RCTs  
 
N = 841  
 
2 observational 
 
N = 349 
 
2 meta-analysis  
 
N = 1,735 

Low 
 
RCTs/2 good, 
4 fair 
 
cohort/2 fair  
 
meta-
analysis/1 
good, 1 fair 

Inconsistent Direct Precise 
 
 
 

Similar withdrawal rates 
due to adverse events 
with exception of one 
study showing increased 
withdrawal for SSZ + 
MTX combination; 
DMARD combination may 
have more adverse 
events 

Moderate 

Overall 
Tolerability: 
Oral DMARD + 
Corticosteroid 
vs. Oral DMARD 
 
4 RCT  
 
N = 1202 
 
1 observational  
 
N = 154 

Low  
 
RCTs/1 good, 
3 fair  
 
retrospective 
cohort/1fair 

Consistent 
 

Direct 
 
 

Precise 
 

Similar tolerability and 
rates of serious adverse 
events; addition of 
corticosteroid to oral 
DMARD lowered 
withdrawal due to 
adverse events 

Moderate 
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Table 4. Strength of evidence for oral DMARDs (KQ3) 
Outcome 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Cardiovascular 
and 
Cerebrovascular 
Events: 
Oral DMARD vs. 
Oral DMARD vs. 
Oral DMARD 
combination 
 
4 observational  
 
N = 119,929 

Medium 
 
observational/ 
4 fair 

Consistent Indirect  Imprecise  Oral DMARDs and 
combinations of oral 
DMARDS may reduce 
cardiovascular risk; risk 
reductions were larger in 
magnitude with LEF 

Low 

Hepatic Events: 
Oral DMARD vs. 
Oral DMARD vs. 
Biologic DMARD 
 
2 observational  
 
N = 82,479 

Medium 
 
observational/ 
2 fair 

Consistent Indirect  Imprecise  Similar hepatic event 
rates for LEF, MTX, and 
other oral DMARDs 

Low 

Infection: 
Oral DMARD vs. 
Oral DMARD 
 
6 observational  
 
N = 142,522 

Medium 
 
observational/ 
4 fair, 2 good 

Inconsistent Direct  Imprecise  Mixed results; 
inconsistent differences 
for infection rates for 
comparisons of HCQ, 
LEF, MTX, and SSZ  

Low 

Oral DMARD vs. 
no Oral DMARD 
 
6 observational  
 
N = 236,151 

Medium 
 
observational/ 
6 fair 

Inconsistent Indirect  Imprecise  Mixed results; increased 
risk of infection in some 
studies, while other show 
decreased infection risk 

Insufficient 

Interstitial Lung 
Disease: 
Oral DMARD vs. 
Oral DMARD 
 
2 observational  
 
N = 80,332 

Medium 
 
observational
/ 2 fair 

Inconsistent Direct  Imprecise  Mixed results; increased 
risk with LEF in one 
study, while another 
study found no 
differences among HCQ, 
LEF, MTX, and SSZ  

Insufficient 

Malignancy: 
Oral DMARD vs. 
Oral DMARD vs. 
corticosteroid 
 
2 observational  
 
N = 16,545 

Medium 
 
observational
/ 1 good, 1 
fair 

Consistent Direct  Imprecise  No differences in 
lymphoma for MTX and 
SSZ, and no difference in 
non-melanoma skin 
cancer for LEF and MTX  

Low 
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Table 4. Strength of evidence for oral DMARDs (KQ3) 
Outcome 
Drug 
Comparison 
Number of 
Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Other Adverse 
Events: 
Oral DMARD vs. 
Oral DMARD 
 
1 RCT  
 
N = 795 
 
3 observational  
 
N = 80,332 
 
1 review  
 
N = 366 

Medium 
 
RCT/1 good; 
 
observational
/ 3 fair;  
 
review 1 fair 

Unknown, 
single 
studies 

Indirect  Imprecise  Oral DMARDs increase 
risk of septic arthritis; LEF 
+ corticosteroids increase 
risk of wound healing 
complications; no 
association of oral 
DMARDs with sinus 
problems; no increased 
risk of renal damage with 
combination; insufficient 
information on fertility, 
pregnancy, and lactation  

Low 

DMARD, disease-modifying antirheumatic drug; HCQ, hydroxychloroquine; LEF, leflunomide; MTX, methotrexate; RCT, randomized 
controlled trial; SSZ, sulfasalazine. 

* Eligible RCTs included double-blind, randomized, placebo- or MTX-controlled trials lasting at least 12 weeks to determine comparative 
tolerability, safety, or efficacy.  To be included, trials must have reported on at least one of the following: overall withdrawals, withrawals 
because of lack of efficacy, or withdrawals because of adverse events. 
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Table 5. Strength of evidence for biologic DMARDs (KQ3) 
Outcome 
Drug Comparison 
Number of Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Overall 
Tolerability:  
Withdrawals Total: 
Biologic DMARD 
vs. Placebo 
 
41 RCT  
 
N = 18,029 
Studies included in 
mixed treatment 
comparison meta-
analysis 

Medium 
 
RCTs* 

Inconsistent Indirect  Precise  Odds ratio of withdrawal 
overall: 0.51 (0.40-0.65)  
Indirect Comparisons: No 
differences for most 
comparisons, except 
certolizumab pegol, 
etanercept, and rituximab 
had more favorable 
overall withdrawal profiles 
than most other biologic 
DMARDs 

Low 

Overall 
Tolerability: 
Withdrawals due 
to Lack of 
Efficacy: 
Biologic DMARD 
vs. Placebo 
 
34 RCT  
 
N = 13,079 
Studies included in 
mixed treatment 
comparison meta-
analysis 

Medium 
 
RCTs* 

Consistent Indirect  Precise  Odds ratio of withdrawal 
due to lack of efficacy: 
0.21 (0.17-0.27)  
Indirect Comparisons: 
Certolizumab pegol had 
fewer withdrawals due to 
lack of efficacy than 
adalimumab, anakinra, 
and infliximab. All but 
adalimumab and 
golimumab had fewer 
withdrawals than 
anakinra due to lack of 
efficacy. 

Low 

Overall 
Tolerability: 
Withdrawals due 
to Adverse 
Events: 
Biologic DMARD 
vs. Placebo 
 
43 RCT  
 
N = 11,243 
 
Studies included in 
mixed treatment 
comparison meta-
analysis 

Medium 
RCTs* 

Consistent Indirect  Precise  Odds ratio of withdrawal  
due to adverse events: 
1.43 (1.18-1.74)  
Indirect Comparisons: 
No differences for most 
comparisons, except 
certolizumab pegol and 
infliximab had more 
withdrawals due to 
adverse events than 
abatacept, etanercept, 
and rituximab. Etanercept 
had fewer withdrawals 
due to adverse events 
than adalimumab, 
anakinra, or tocilizumab 

Low 

Overall and 
Serious Adverse 
Events: Biologic 
DMARD vs. 
Biologic DMARD 
 
1 RCT  
 
N = 431 
 
1 observational  
 
N = 2,364 

Medium 
 
RCT/fair; 
retrospective 
cohort/fair  

Consistent Direct  Precise  Serious adverse events 
were more common with 
INF than with ABA, ADA, 
or ETN 

Low 
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Table 5. Strength of evidence for biologic DMARDs (KQ3) (continued) 

Outcome 
Drug Comparison 
Number of Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Overall and 
Serious Adverse 
Events: Biologic 
DMARD vs. No 
Biologic DMARD 
 
34 RCT  
 
N = 18,979 
 
6 observational  
 
N = 18,476 
 
6 meta-analysis  
 
N = 29,348 

Low 
 
RCT/31 fair; 
3 good;  
observational
/6 fair; meta-
analysis/2 
good, 4 fair 

Inconsistent Indirect  Precise  Mixed results; similar 
adverse event profiles 
among biologic DMARDs, 
with some studies 
indicating higher adverse 
event rates for biologic 
DMARDs given alone or 
in combination with oral 
DMARDs compared with 
placebo or no treatment. 

Low 

Cardiovascular 
and 
Cerebrovascular 
Events : 
Biologic DMARD 
vs. No Biologic 
DMARD 
 
1 RCT  
 
N = 150 
 
11 observational  
 
N = 159,735 

High 
 
RCT/1 fair; 
cohort, case-
control, or 
other design/ 
8 fair, 3 good 

Inconsistent Indirect  Imprecise  Mixed results; 1 cohort 
study found protective 
effect for heart failure, 
while 3 others found 
increased risk of heart 
failure with biologic 
DMARDs. 1 nested-case 
control study found no 
difference in risk for 
cardiovascular events, 
while 2 other studies 
found a protective effect 
with biologic DMARDs. 1 
case-control study found 
no increased risk of 
stroke, and 2 cohort 
studies found no 
increased risk of MI. 

Low 

Infections: 
Biologic DMARD 
vs. Biologic 
DMARD 
 
1 RCT  
 
N = 431 
 
2 observational  
 
N = 24,369 

Medium 
 
RCT/1 fair;  
 
Prospective 
cohort/2 fair 

Inconsistent Direct  Imprecise  Mixed results; 1 RCT 
reported more infections 
with INF than ABA (P = 
NR). 2 prospective cohort 
studies reported no 
differences in risk of 
serious infections 
comparing among ADA, 
ETA, and INF.  

Low 
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Table 5. Strength of evidence for biologic DMARDs (KQ3) (continued) 
Outcome 
Drug Comparison 
Number of Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Infections: 
Biologic DMARD 
vs. No Biologic 
DMARD 
 
6 RCT  
 
N = 5,014; 
 
26 observational  
 
N = 391,403 
 
6 meta-analysis 

Low 
 
RCT/5 fair, 1 
good;  
 
observational
/ 20 fair, 6 
good 
 
meta-
analysis/5 
fair, 1 good 

Inconsistent Indirect  Precise  Mixed results; most 
studies found either a 
trend towards increased 
infections or statistically 
significant increase in 
infections with biologic 
DMARDs. One meta-
analysis reported a 
pooled odds ratio for 
serious infections of 2.0 
(95% CI, 1.3-3.1) relative 
to placebo, another 
reported an increased 
risk of infection only with 
INF, and another found 
an increased risk of 
infection only with ANK 

Moderate 

Infusion and 
Injection Site 
Reactions: 
Biologic DMARD 
vs. Biologic 
DMARD 
1 RCT  
 
N = 431 
 
1 observational  
 
N = 14,013 
 
1 meta-analysis 

Medium 
 
RCT/1 fair; 
prospective 
cohort/1 fair, 
meta-
analysis/1 
good 

Consistent Direct  Precise  Mixed results; 1 RCT 
reported more infusion 
reactions with INF than 
ABA (P = NR) and 1 
retrospective cohort study 
reported more infusion 
reactions INF than with 
ADA and ETA. 1 meta-
analysis found more 
reactions with ANK than 
ADA or ETA.  

Low 

Interstitial Lung 
Disease: 
 Biologic DMARD 
vs. Biologic 
DMARD 
 
1 observational  
 
N = 17,598 

Medium 
 
prospective 
cohort/1 fair 

Unknown Direct  Imprecise  Current treatment with 
ETA and INF not 
associated with 
hospitalization for 
interstitial lung disease; 
Past treatment was for 
ETA (HR, 1.7; 95% CI, 
1.0-3.0; P = 0.056) and 
INF (HR, 2.1; 95% CI, 
1.1-3.8; P = 0.019) 

Low 

Malignancies: 
Biologic DMARD 
vs. Oral DMARD 
 
6 observational  
 
N = 135,498 

Medium 
 
Cohort/5 fair, 
1 good 

Inconsistent Indirect  Imprecise  Mixed results; higher risk 
of lymphoma with biologic 
DMARDs in 1 study, but 
no difference in risk in 
another study. No 
increased risk of solid 
cancers or other 
malignancies for biologic 
DMARDs  

Low 
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Table 5. Strength of evidence for biologic DMARDs (KQ3) (continued) 
Outcome 
Drug Comparison 
Number of Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Malignancies: 
Biologic DMARD 
vs. no Biologic 
DMARD 
 
6 observational  
 
N = 70,377 
 
4 meta-analysis 
 
1 AERS data 

Medium 
 
Observationa
l/ 6 fair,  
 
meta-
analysis/3 
fair, 1 good 

Unknown Direct  Imprecise  Mixed results; some 
studies suggest small 
increased risk of 
malignancies including: 
lymphoma, nonmelanotic 
skin cancer, and 
melanoma 

 

Low 

ABA, abatacept; ADA, adalimumab; ANK, anakinra; DMARD, disease modifying antirheumatic drug; ETN, etanercept; GOL, golimumab; INF, 
infliximab; leflunomide, LEF; MTX, methotrexate; N, number; RA, rheumatoid arthritis; RCT, randomized controlled trial; vs., versus. 

aThe dose of MTX used in this study is below the dose usually considered therapeutic. Thus this study does not 
provide evidence to determine how tocilizumab compares with MTC as it is generally used in clinical practice. 

 



 

I-24 

Table 6. Strength of evidence for adherence (KQ3) 
Drug Comparison 
Number of Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength of 
Evidence 

Oral DMARD vs. 
Oral DMARD 
 
5 RCT  
 
N = 1,924 

High 
 
RCT/5 fair 

Inconsistent Direct Imprecise  No apparent differences 
in adherence among oral 
DMARDs 

Low 

Biologic DMARD 
vs. Biologic 
DMARD 
 
5 observational  
 
N = 14,250 

High 
 
cohort/5 fair 

Inconsistent Direct Imprecise  Better adherence for INF 
than ETN in 1 study, 
similar adherence for INF 
and ETN in a second 
study, worse adherence 
for INF than ETN in a 
third study  

Insufficient 

Biologic DMARD 
vs. Oral DMARD 
 
1 observational  
 
N = 6,018 

High 
 
Cohort/1 fair 

Unknown Direct  Imprecise  Better adherence for LEF, 
ADA, ETN, and INF 
monotherapy compared 
with MTX 

 

Low 

Biologic DMARD 
vs. placebo 
 
2 RCT  
 
N = 2,066 

Medium 
 
RCT/1 good, 
1 fair 

Consistent 
 

Indirect  Imprecise  No apparent differences 
in adherence 

 

Insufficient 

ADA, adalimumab; DMARD, disease modifying antirheumatic drug; ETN, etanercept; INF, infliximab; leflunomide, LEF; MTX, methotrexate; 
N, number; RCT, randomized controlled trial; vs., versus. 
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Table . Strength of evidence for Benefits and Harms for Selected Populations (KQ4) 

For each comparison, the following table provides the strength of evidence for benefits and 
harms. The table is organized by subgroup, then by drug comparisons.   
Outcome 
Drug Comparison 
Number of Studies 
 # of Subjects 

Risk of Bias 
Design/ 
Quality Consistency Directness Precision Results 

Strength 
of 
Evidence 

Stage of Disease: 
MTX vs. ETA vs. 
MTX+ETA 

1 Post hoc analysis  

N = 1,091 

Medium to 
High 

Posthoc 
analysis/Fair 

Unknown, 
single study 

Direct  Imprecise  Moderate RA groups on MTX 
monotherapy or combinations 
had better DAS28 scores than 
those with severe disease; 
HAQ scores better in moderate 
RA groups on monotherapy; 
severe RA monotherapy 
groups had greater mean 
change scores in DAS28 from 
baseline than moderate RA 

Low 

Age: MTX in age 
groups 

1 Systematic 
Review  

N = 496 

Medium  

Systematic 
Review/Fair 

Unknown, 
single study  

Direct Imprecise Inverse relationship between 
age and risk for major clinical 
improvement  

Low 

Age: Various agents 
in the elderly  

1 Case control study 

 N = 946 

Medium to 
High 

Case control 
study/Fair 

Unknown, 
single study  

Direct  Imprecise Oral glucocorticoids and 
cytotoxic immunosuppressive 
agents (such as LEF) 
increased risks for 
cardiovascular events. No 
differences in cardiovascular 
events for biologics (ADA, 
ETN, INF, ANK) 

Low 

Concomitant 
Therapies: ANK 

1 RCT 

N = 1,399 

Medium 

RCT/Fair 

Unknown, 
single study  

Direct Imprecise No differences in adverse 
events when taking 
antihypertensive, antidiabetic, 
or statin pharmacotherapies 

Low 

Comorbidities: 
ANK use in those 
with high risk 
comorbid conditions 

1 RCT 

N = 951 

Medium 

RCT/Fair 

Unknown, 
single study 

Direct Imprecise No differences between 
treatment groups in regard to 
serious adverse events or 
overall infectious events 

Low 

Comorbidities: 
MTX use in those 
with renal 
impairment  
1 Systematic 
Review 

N = 496 

Medium 

Systematic 
Review/Fair 

Unknown, 
single study  

Direct Imprecise Risk of severe toxicity and 
respiratory toxicity higher in 
those with greater renal 
impairment 

Low 

AKA, anakina; CHF, congestive heart failure; DAS, disease activity score; ETA, etanercept; HAQ, health 
assessment questionnaire, MTX methotrexate; RA, rheumatoid arthritis; RCT, randomized controlled trial; TNF, 
tumor necrosis factor. 
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Appendix J. Mixed Treatment Comparisons Results: 
ACR 20 and ACR 70
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Relative Treatment Effect for ACR20 Response 

0.01 0.1 0.2 0.5 1 2 5 10 100 
Etanercept vs. Tocilizumab 3.34 (1.77, 7.31) 

Etanercept vs. Rituximab 3.00 (1.38, 7.84) 

Etanercept vs. Infliximab 3.41 (1.82, 7.34) 

Etanercept vs. Golimumab 4.54 (2.04, 12.44) 

Etanercept vs. Anakinra 6.93 (2.99, 13.90) 
Etanercept vs. Adalimumab 3.40 (1.59, 6.37) 

Etanercept vs. Abatacept 4.20 (1.88, 8.23) 
  

Anakinra vs. Tocilizumab 0.53 (0.31, 1.01) 

Anakinra vs. Rituximab 0.48 (0.24, 1.10) 

Anakinra vs. Infliximab 0.54 (0.32, 1.02) 

Anakinra vs. Golimumab 0.72 (0.35, 1.78) 

Anakinra vs. Etanercept 0.14 (0.07, 0.33) 

Anakinra vs. Adalimumab 0.52 (0.28, 0.87) 

Anakinra vs. Abatacept 0.64 (0.33, 1.15) 
  

Adalimumab vs. Tocilizumab 1.08 (0.70, 1.87) 

Adalimumab vs. Rituximab 0.97 (0.52, 2.09) 

Adalimumab vs. Infliximab 1.11 (0.72, 1.87) 

Adalimumab vs. Golimumab 1.47 (0.76, 3.37) 

Adalimumab vs. Etanercept 0.29 (0.16, 0.63) 

Adalimumab vs. Anakinra 1.93 (1.15, 3.63) 

Adalimumab vs. Abatacept 1.27 (0.73, 2.13) 
  

Abatacept vs. Tocilizumab 0.87 (0.53, 1.59) 

Abatacept vs. Rituximab 0.79 (0.40, 1.76) 

Abatacept vs. Infliximab 0.90 (0.56, 1.52) 

Abatacept vs. Golimumab 1.19 (0.59, 2.82) 

Abatacept vs. Etanercept 0.24 (0.12, 0.53) 

Abatacept vs. Anakinra 1.56 (0.87, 3.07) 

Abatacept vs. Adalimumab 0.79 (0.47, 1.37) 

Comparison 
Drug A vs. Drug B 

Odds Ratio                   
(95% Credible Interval) 

Favors Drug B Favors Drug A 
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Relative Treatment Effect for ACR20 Response 

0.01 0.1 0.2 0.5 1 2 5 
Tocilizumab vs. Rituximab 0.99 (0.45, 1.88) 

Tocilizumab vs. Infliximab 1.06 (0.61, 1.68) 

Tocilizumab vs. Golimumab 1.53 (0.66, 3.03) 

Tocilizumab vs. Etanercept 0.30 (0.14, 0.56) 

Tocilizumab vs. Anakinra 1.89 (0.99, 3.25) 

Tocilizumab vs. Adalimumab 0.93 (0.53, 1.44) 

Tocilizumab vs. Abatacept 1.14 (0.63, 1.90) 
  

Rituximab vs. Tocilizumab 1.01 (0.53, 2.21) 

Rituximab vs. Infliximab 1.17 (0.55, 2.24) 

Rituximab vs. Golimumab 1.70 (0.62, 3.78) 

Rituximab vs. Etanercept 0.33 (0.13, 0.72) 

Rituximab vs. Anakinra 2.10 (0.91, 4.20) 

Rituximab vs. Adalimumab 1.03 (0.48, 1.92) 

Rituximab vs. Abatacept 1.27 (0.57, 2.51) 
  

Infliximab vs. Tocilizumab 0.95 (0.59, 1.63) 

Infliximab vs. Rituximab 0.85 (0.45, 1.82) 

Infliximab vs. Golimumab 1.49 (0.65, 2.94) 

Infliximab vs. Etanercept 0.29 (0.14, 0.55) 

Infliximab vs. Anakinra 1.84 (0.98, 3.16) 
Infliximab vs. Adalimumab 0.90 (0.54, 1.40) 

Infliximab vs. Abatacept 1.11 (0.66, 1.77) 
  

Golimumab vs. Tocilizumab 0.65 (0.33, 1.53) 

Golimumab vs. Rituximab 0.59 (0.26, 1.61) 

Golimumab vs. Infliximab 0.67 (0.34, 1.54) 

Golimumab vs. Etanercept 0.22 (0.08, 0.49) 

Golimumab vs. Anakinra 1.39 (0.56, 2.90) 

Golimumab vs. Adalimumab 0.68 (0.30, 1.32) 

Golimumab vs. Abatacept 0.84 (0.35, 1.71) 

Odds Ratio                   
(95% Credible Interval) Comparison 

Drug A vs. Drug B 

Favors Drug B Favors Drug A 
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Relative Treatment Effect for ACR70 Response 

0.01 0.1 0.2 0.5 1 2 5 10 100 
Etanercept vs. Tocilizumab 3.26 (0.95, 37.17) 

Etanercept vs. Rituximab 6.45 (1.59, 95.79) 

Etanercept vs. Infliximab 4.33 (1.23, 47.82) 

Etanercept vs. Golimumab 2.66 (0.57, 52.66) 

Etanercept vs. Anakinra 14.06 (0.97, 69.15) 

Etanercept vs. Adalimumab 7.46 (0.89, 33.00) 

Etanercept vs. Abatacept 11.98 (1.30, 54.89) 

Anakinra vs. Tocilizumab 0.52 (0.18, 3.03) 

Anakinra vs. Rituximab 1.02 (0.28, 8.10) 

Anakinra vs. Infliximab 0.69 (0.22, 3.71) 

Anakinra vs. Golimumab 0.42 (0.10, 4.68) 

Anakinra vs. Etanercept 0.07 (0.01, 1.03) 

Anakinra vs. Adalimumab 0.82 (0.15, 2.64) 

Anakinra vs. Abatacept 1.31 (0.23, 4.24) 

Adalimumab vs. Tocilizumab 0.96 (0.45, 3.00) 

Adalimumab vs. Rituximab 1.92 (0.66, 8.47) 

Adalimumab vs. Infliximab 1.29 (0.55, 3.50) 

Adalimumab vs. Golimumab 0.79 (0.22, 5.31) 

Adalimumab vs. Etanercept 0.13 (0.03, 1.12) 

Adalimumab vs. Anakinra 1.23 (0.38, 6.49) 

Adalimumab vs. Abatacept 1.79 (0.57, 4.25) 

Abatacept vs. Tocilizumab 0.60 (0.26, 2.13) 

Abatacept vs. Rituximab 1.20 (0.39, 5.70) 

Abatacept vs. Infliximab 0.83 (0.36, 2.19) 

Abatacept vs. Golimumab 0.49 (0.13, 3.58) 

Abatacept vs. Etanercept 0.08 (0.02, 0.77) 

Abatacept vs. Anakinra 0.76 (0.24, 4.39) 

Abatacept vs. Adalimumab 0.56 (0.24, 1.75) 

Comparison 
Drug A vs. Drug B 

Odds Ratio                   
(95% Credible Interval) 

Favors Drug B Favors Drug A 
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Relative Treatment Effect for ACR70 Response 

0.01 0.1 0.2 0.5 1 2 5 10 100 
Tocilizumab vs. Rituximab 2.73 (0.56, 7.46) 

Tocilizumab vs. Infliximab 1.51 (0.44, 3.18) 

Tocilizumab vs. Golimumab 1.46 (0.18, 4.73) 

Tocilizumab vs. Etanercept 0.31 (0.03, 1.05) 

Tocilizumab vs. Anakinra 1.93 (0.33, 5.71) 

Tocilizumab vs. Adalimumab 1.04 (0.33, 2.21) 

Tocilizumab vs. Abatacept 1.68 (0.47, 3.78) 

Rituximab vs. Tocilizumab 0.37 (0.13, 1.79) 

Rituximab vs. Infliximab 0.75 (0.16, 2.15) 

Rituximab vs. Golimumab 0.74 (0.07, 2.92) 

Rituximab vs. Etanercept 0.16 (0.01, 0.63) 

Rituximab vs. Anakinra 0.98 (0.12, 3.61) 

Rituximab vs. Adalimumab 0.52 (0.12, 1.52) 

Rituximab vs. Abatacept 0.84 (0.18, 2.55) 

Infliximab vs. Tocilizumab 0.66 (0.31, 2.28) 

Infliximab vs. Rituximab 1.34 (0.47, 6.11) 

Infliximab vs. Golimumab 1.10 (0.15, 3.84) 

Infliximab vs. Etanercept 0.23 (0.02, 0.81) 

Infliximab vs. Anakinra 1.46 (0.27, 4.63) 

Infliximab vs. Adalimumab 0.77 (0.29, 1.82) 

Infliximab vs. Abatacept 1.21 (0.46, 2.79) 

Golimumab vs. Tocilizumab 0.69 (0.21, 5.46) 

Golimumab vs. Rituximab 1.35 (0.34, 13.52) 

Golimumab vs. Infliximab 0.91 (0.26, 6.51) 

Golimumab vs. Etanercept 0.38 (0.02, 1.75) 

Golimumab vs. Anakinra 2.36 (0.21, 10.15) 

Golimumab vs. Adalimumab 1.26 (0.19, 4.65) 

Golimumab vs. Abatacept 2.03 (0.28, 7.70) 

Odds Ratio                   
(95% Credible Interval) 

Comparison 
Drug A vs. Drug B 

Favors Drug A Favors Drug B 
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Appendix K. Mixed Treatment Comparisons 
Sensitivity Analysis Methods 

Mixed Treatment Comparison Sensitivity Analysis Methods 

A total of 34 studies were identified for potential inclusion in the MTC meta-analysis 
comparing the efficacy of biologic DMARDs.  The potential studies were: 

 Three studies evaluating abatacept: AIM 2006,1Kremer 2003,2 and ATTEST 2008,3 
 Eight studies evaluating adalimumab: ARMADA 2003,4 STAR 2003,5 Keystone 

2004,6 van de Putte 2003,7 van de Putte 2004,8 Kim 2007,9 CHANGE 2008,10 and 
Chen 2008,11  

 Three studies evaluating anakinra: Cohen 2002,12 Cohen 2004,13 and Bresnihan 
1998,14 

 Three studies evaluating certolizumab pegol: RAPID-1 2008,15 RAPID-2 2009,16 and 
FAST4WARD 2009,17 

 Four studies evaluating etanercept: Moreland 1999,18 Weinblatt 1999,19 Lan 2004,20 
Moreland 1997,21 

 Two studies evaluating golimumab: GO-FORWARD 2009,22 and Kay 2008,23 
 Six studies evaluating infliximab: ATTRACT 1999,24 Abe 2006,25 Kavanaugh 

2000,26 START 2006,27 Zhang 2006,28 ATTEST 2008,3 (listed twice as it included 
comparisons with both abatacept and infliximab) 

 Two studies evaluating rituximab: Edwards 2004,29 and SERENE 2010,30 
 Four studies evaluating tocilizumab: LITHE 2010,31 OPTION 2008,32 TOWARD 

2008,33 and CHARISMA 2006,34 
 

We reviewed all 34 studies for sources of heterogeneity and to consider whether to 
remove any studies that we did not feel were appropriate to include in the analyses. We 
considered factors such as handling of missing data, early escape design, unexpected high or low 
treatment response, study duration, and use of monotherapy treatment. Table 1 summarizes our 
approach for addressing the potential sources of heterogeneity. Based on our findings, we 
decided to exclude four studies, CHANGE 2008,10 RAPID-1 2008,15 RAPID-2 2009,16 and 
FAST4WARD 2009,17 because of heterogeneity due to early escape study design. Other sources 
of heterogeneity were explored through four sensitivity analyses. The results of these analyses 
are presented and discussed in Chapter 3.  
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Table 1.  Approach for Addressing Potential Sources of Heterogeneity 
Potential Source of 
Heterogeneity Description Approach 

Missing Data Trials were evaluated for their handling of 
missing data for ACR50.  The majority of 
trials either used a Last Observation 
Carried Forward (LOCF) approach for the 
components that comprise ACR50 or 
imputed missing ACR data at the endpoint 
as non-responders (NRI).  

Use of different imputation approaches 
could lead to important differences in 
estimated treatment effects. Studies were 
reviewed to investigate whether one 
biologic exclusively used one approach 
compared to another biologic. Since ACR 
data for any one biologic included a mix of 
studies that used both LOCF and NRI, no 
trials were excluded based on choice of 
imputation approach alone.  

Early escape design  Trials were evaluated for offering rescue 
therapy or early escape for patients who 
failed to achieve a minimal ACR response at 
a pre-specified time point in the trial. 

Several trials offered some sort of rescue 
therapy at a pre-defined timepoint in the study, 
but only four trials had a mandatory early 
escape design and did not report outcomes 
prior to the early escape. There were a large 
number of crossovers (from placebo to active 
treatment) in these studies that might lead to 
inaccurate calculations of treatment effects. 
As a result, four studies (CHANGE 2008,10 
RAPID-1 2008,15 RAPID-2 2009,16 and 
FAST4WARD 2009,17) were not included in 
our main MTC analysis. These four studies 
included all three potentially eligible studies of 
certolizumab pegol. We added the four studies 
back in a sensitivity analysis to gauge 
potential impact on overall results. As a result 
of this approach, certolizumab pegol is now 
only included in the sensitivity analysis results 
in Chapter 3. 
A fifth study, GO-FORWARD 2009,22 
evaluating goliumumab also had a mandatory 
early escape design, but ACR50 data were 
available at time of early escape, so this study 
was kept in the analysis and the outcomes 
prior to early escape were used. 

Monotherapy Some trials included in the MTC did not 
have patients in the relevant arms on a 
background dose of Methotrexate. 

In order to separate out the effects that 
combination therapy may have on the relative 
treatment effects, monotherapy trials were 
removed in a sensitivity analysis.  

Study Duration Studies included in the main MTC meta-
analysis had durations of three months or 
more. 

In order to evaluate whether study duration 
influenced our findings, and to compare 
with other analyses that have used a 6 
month cutoff, the ACR50 analysis was 
rerun with studies of durations of 22 weeks 
or longer (approximately 6 months).   

High or low ACR 
response 

Trials were evaluated for unexpected high 
treatment response or low placebo 
response. 

Two trials with etanercept, Lan 2004,20 and 
Moreland 1997,21 had both a high ACR50 
response and low placebo response.  Due to 
the relatively large differences between 
treatment and placebo response, we removed 
these two trials in a sensitivity analysis. 
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